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How  Corrosion  of  Unit  Heaters  is  Prevented  by  Good  Trapping 
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Qeod  Traps.  The  mechanisms  in  Armstrong  trops 
for  unit  heaters  are  substantially  identical  in 
design,  workmanship  and  materials  to  those  used 
in  traps  for  900  lbs.  pressure,  900  degrees  F. 


Cause.  Costly  corrosion  of  unit 
heaters  is  frequently  the  result 
of  sluggish  condensate  drainage 
and  inadequate  venting.  Any  car¬ 
bon  dioxide  gas  present  in  the 
steam  supply  will  go  into  solution 
if  the  condensate  is  below  steam 
temperature,  forming  corrosive 
carbonic  acid.  Presence  of  oxygen 
aggravates  the  corrosion. 

Remedy.  Armstrong  traps  pre¬ 
vent  carbonic  acid  formation  be¬ 
cause  they  discharge  condensate 
at  steam  temperature  and  vent 
CO2  and  air  at  the  same  time. 
There  is  never  any  accumulation 
of  condensate  and  incondensible 
gases  to  cause  trouble  as  can  oc¬ 
cur  with  traps  that  must  wait  for 
condensate  to  cool  before  they 
will  open. 


Trap  Selection.  It  is  important 
that  the  traps  be  correctly  sized, 
with  a  generous  safety  factor  to 
provide  adequate  air  handling 
capacity.  Armstrong  sizing 
recommedations  are  thoroughly 
reliable,  being  based  on  actual 
performance  of  the  traps  under 
operating  conditions  rather  than 
on  theoretical  considerations. 

Complete  Details.  Ask  for 

Armstrong  Bulletin  No.  2312 
which  tells  how  to  select  and 
install  traps  for  any  type  of  unit 
heater.  For  your  free  copy,  call 
your  local  Armstrong  Factory 
Representative,  or  write: 

ARMSTRONG  MACHINE  WORKS 

846  Maple  Street,  Three  Rivers,  Michigan 


ARMSTRONG  STEAM  TRAPS 


Apptleaium  Ei(^ijieeA«d 


NO  CMRGli: 

for  the  most  important  part 
of  BIFURCATOR'fume  removal 


You  pay  nothing  extra  for  DeBothezat’s  30 
years’  experience  in  solving  corrosive  fume 
problems.  DeBothezat  know-how  is  the  rea¬ 
son  for  the  (lesigned-in  elhciency  of  this 
split-housing  fan  —  and  for  the  competent 
assistance  you  get  in  applying  this  fan  to 
your  specific  fume-removal  problem.  You 
can  specify  a  DeBothezat  Bifurcator  .  .  . 
install  it  .  .  .  forget  it.  It  will  be  right  for 
your  job.  It  needs  no  attention  besides  an 
occasional  routine  check-up.  It  runs  day 
in  and  day  out,  trouble  free. 


Pe  Pothe^at 


FAN  S 


A  DIVISION  Of 


American  /Machine  and  A^efab.  Inc. 


EAST  MOLINE,  ILLINOIS 


t-MI 


DESIGN  EXPERIENCE 


MAIL  COUPON  TODAY 


DeBOTHEZAT  FANS  DIVISION.  DEPT.  HV-656 
American  Machine  and  Metals,  Inc. 

East  Moline,  Illinois 

D  Send  Bulletin  DB-37-55  containing  complete  data  on  the 
Bifurcator  for  exhausting  corrosive  fumes. 

□  Have  a  DeBothezat  representative  call. 


COMPANY 


ADDRESS 


CITY 

ATTENTION  MR. 
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DOWNBLOW  DRAWTHRU 


Now  choose  from  34  completelij  tictc 
Webster  Little  Giant  Unit  Heaters,  all 
usable  intcrchanfifiahUj  with  either 
steam  or  hot  water.  Here’s  a  partial 
list  of  the  new  design  features: 

►  Rectangular  wrap-around  heating 
elements  for  use  interchangeably 
with  steam  or  hot  water 

►  W’ide  choice  of  air-deflector  attach¬ 
ments  (see  pictures  at  right) 

►  Rated  capacities  from  34,000  to 
6S4,(KX)  Rtn/hr. 

►  Closer-to-ceiling  mounting  provides 
maximum  headroom 


►  Resilient-mounted  motor  designed 
for  continuous  duty 

►  Motor  easily  removable  without 
disturbing  installation 

►  Large-face  fan  blades,  balanced  for 
proper  air  delivery 

►  \’ibration-free  air  flow 

►  Horizontal  discharge*  units,  too 

►  IUHA-rat(‘d  for  capacity  and  sound 

Lall  y(»ur  Webster  Ue|)resf*ntalive  for 

the  new  20-j)age  Ru  I  let  in  R-1730.  Or 

write  us.  Address  Dept.  flV-6. 

WARRLN  WERSTKR  &  CO.MPAW 
Camden,  New  Jersey 


LOCATED  NEAR  YOU  —  TO  HELP  VOC.  Webster  Retv 
reKeiitAliveK  in  tiiese  HO  U.S.  Cities;  Albany,  AtiaiiU. 
Atlantic  City.  Raitimore.  R4>thlehem  <Pa.),  BirminKbam, 
Ralston.  Riift'alo.  Hiitte,  Charleston  *W.  Va.>,  Chattanortga, 
C'hicaKO.  CTinrinnati,  ('levelainl.  Columbia.  Columttus.  Dallas, 
Davenpitrt.  Dayton.  Denver,  {>e‘s  Moines.  f>etroit.  Grand 
Rapids,  Harrisbiirg.  Hmiston.  Indianapolis.  Kansas  City, 
KinKSton  <Pa.L  Da  Porte  <Ind.L  Little  R<N-k.  I..0S  Angeles, 
I^Miisville,  Lubbock,  Mempliis,  Miiuaiikee,  Minneapolis, 
Nashville,  Newark.  New  Haven.  New  Orleans.  New  York, 
Oklahoma  City,  Otnalia.  Orlando.  Philadelphia,  Pittsburgh, 
Portland,  Raleigh,  Richmond,  Roanoke,  R<M-hester.  Saginaw, 
St.  Louis,  Salt  Lake  City,  San  Antonio,  San  Francisco, 
Seattle,  Spokane,  Springfield.  Syracuse.  Toledo,  Trenttm, 
Tulsa,  Washingtmt,  Wichita,  Wilmington. 

In  Canada,  Darling  Brothers,  Ltd.,  Montreal. 
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Dual  Controls 

Feeds  water  to  boiler  at  12  lbs. 
—  Pressure  relief  at  30  lbs. 


A.S.M.E.  Rated  Pressure 
Safety  Relief  Valves 


N74  Size 


Affords  complete  pressure 

protection  for  hot  water 

boilers  with  a  single  valve. 
Available  pressure  settings 
30  to  150  lbs 


Feed  Water 
Pressure 
Regulators 


construction  Size  Vz' 
N450  Popular  design 

Q;7fl  1/." 


45AU 


Feeds  water  to  boiler 
at  10  to  15  lbs. 


N39  Size 


Nos.  N450C  or  45AC  have  check  valve  and  strainer 


Nos.  45AU  or  N450U 
have  sweat  copper 
union  applied  to  inlet  end. 


N174  Series 
Sizes  %"  to 
2"  inclusive 


HOT  WATER  HEATING  SPECIALTIES 


BOILER  WATER  LEVEL  CONTROLS  FOR  LOW  PRESSURE  STEAM  HEATING  BOILERS 


Feeder  cut-off  combinations 


SERIES 


CONNECTIONS 


CAPACITY 


STEAM 


Vj"  gauge  glass 


1"  chamber.  Vt,"  feed  valve 


1"  chamber.  feed  valve 


WATER 
150  lbs. 
150  lbs. 
150  lbs. 


IVi"  screw  in  type 


50A 

1"  Float 
chamber  con 
nections  for  use 
on  process  boilers 
and  hot  water  heating 
boilers.  Max.  steam  press. 
50  lbs. 


Boiler  Water  Feeders 

60LWD 


76LWD 


Low  Water  Cut-Offs 

Maximum  steam  pressure  25  lbs. 


I  lOlA 

I  Exclusive  2'  i" 
'  screw  in  type 
with  sediment 
chamber. 


193A  IVi"  Screw  in  type  for 
use  where  shallow  section  and 
depth  of  jacket  prevent  use  of 
No  93A. 


■/a"  Gauge 


glass  type 


»  »  » 

CONDENSED  CATALOG  No.  56 

Complete  listing  of  Watts  Products 


SCKCC  , 

FOLDER  F-60 

Boiler  water  level  controls  for 
heating  and  process  steam  boilers 


REGULATOR 

COMPANY 

LAWRENCE,  MASSACHUSETTS 


LARGEST  AND  MOST  COMPLETE  LINE  OF  ITS  KIND  IN  THE  WORLD 
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HIGH  SPOTS 

•  F’ilot  experiments  costing  over  $2  million  show  that  Britain  may  be  able  to  generate 
electricity  at  less  cost  by  burning  coal  underground  than  by  mining  it  and  trans¬ 
porting  it  to  power  stations.  Six  years  of  underground  gasification  trials  in  the  English 
Midlands  have  demonstrated  savings  of  20  to  50%. 

•  The  U.  S.  Air  Force  will  build  a  large  solar  furnace  in  the  Sacramento  Mountains 
near  Alamagorda,  N.  M.  The  furnace  will  be  a  system  of  focusing  mirrors  capable  of 
concentrating  solar  heat  to  7,000  to  8,000  deg,  F  over  a  larger  area  than  any  similar 
device  and  will  be  used  for  high  temprerature  research, 

•  Total  underground  storage  of  natural  gas  passed  the  two-trillion  cubic  feet 
mark  in  1955,  according  to  AGA.  Facilities  for  underground  storage  represent  a  total 
investment  of  about  $377  million,  including  physical  properties  and  cushion  gas. 

•  In  the  shriveled  plains  about  New  Delhi,  India,  the  temperature  has  been  about  115 
<leg.  F  for  most  of  May,  and  the  fierce  sun  drives  most  people  indoors  and  limits  travel 
to  the  hours  after  sundown.  Government  officials  say  office  working  efficiencies  dropped 
50%.  Foreigners  spend  most  of  their  time  huddled  up  to  air  conditioners  wondering 
how  the  people  take  it. 

•  Six  executives  of  Crane  Co.  and  two  crew  members  were  killed  on  May  15  when  a 
com|)any  plane  crashed  in  Indiana.  See  page  142. 

•  A  new  heat  pump  design  with  two  stages  of  compression  on  the  heating  cycle 
permits  use  of  low  temperature  air  as  a  heat  source  in  northern  winters.  See  page  146. 

•  In  Maryland’s  preserved  colonial  mansions,  visitors  are  surprised  by  their  in¬ 
terior  coolnes,s  on  hot.  humid  days.  By  accident,  if  not  by  design,  according  to  a  report 
by  Harriet  Crittenden,  air-conditioning  of  a  sort  resulted  from  the  following  methods 
of  pioneer  artisans  who  built  the  houses;  Interior  facings  of  the  houses  were  made  of 
salmon  colored  bricks.  Sawdust  was  mixed  with  the  clay  and  the  sawdust  was  burned 
out  during  the  firing,  leaving  porous  salmon  bricks.  Being  porous,  the  salmon  bricks 
absorbed  moisture.  Air  space  was  also  left  in  houses  between  inner  and  outer  walls  for 
insulation.  Houses  also  had  large  chimney  s  and  lacked  dampers  to  control  drafts. 

•  Data  on  the  effect  of  awnings  on  air  conditioning  load  will  be  compiled  in  a 
cooperative  research  program  planned  at  ASHAE  Research  Laboratory  in  Cleveland 
using  contributions  of  the  National  Metal  Awning  Association,  the  Canvas  Awning 
Institute,  and  the  National  Canvas  Goods  Manufacturers  Association.  Another  ASHAE 
project  now  in  work  is  a  study  of  the  effect  of  air  conditioning  on  human  comfort  and 
jierformance.  The  current  $240,000  research  program  of  the  Society  includes  22  projects 
at  the  Cleveland  Laboratory  and  in  11  cooperating  institutions. 

•  A  permit  has  been  issued  to  MIT  for  construction  of  a  research  reactor  which 
will  be  heavy-water  cooled  and  moderated,  enclosed  in  a  gas-tight,  steel-shell  building 
on  the  MIT  campus  in  Cambridge,  Mass.,  for  use  in  medical  therapy  and  research. 

•  Use  of  hydrogen  in  oil  refining  should  have  a  tremendously  beneficial  effect  on 
beating  oil  quality  in  the  next  few  years,  W.  A.  Sullivan  of  Shell  Oil  Co.  told  an 
AIM  mid-year  meeting.  Hydrogen  for  use  in  a  process  that  greatly  increases  the  stability 
of  heating  oils  is  now  available  as  a  by-product  from  new  catalytic  reforming  units 
which  have  been  added  to  refineries  to  improve  gasoline  quality. 

•  Contract  awards  for  future  construction  in  the  37  eastern  states  set  an  all-time 
record  for  April,  according  to  Dodge  reports,  and  were  the  second  highest  contract 
figure  for  any  month  in  Dodge  history.  A  new  first-four-month  record  was  also  estab¬ 
lished  13%  greater  than  that  of  the  1955  period. 

•  The  greatest  market  for  the  expansion  of  air  conditioning  lies  in  the  nation’s  in¬ 
dustrial  plants  where  present  penetration  is  less  than  one  percent,  John  E.  Haines  of 
Minneapolis-Honey  well  told  a  Kansas  State  College  seminar.  Factors  of  competition 
make  it  inevitable  that  a  very  large  percentage  of  production  facilities  will  be  air  con¬ 
ditioned  within  a  few  years.  Mr.  Haines  said. 
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WASHINGTON  OVERTONES 


by  LORING  OVERMAN 

Washington’s  mid-May  overtones  stemmed  primarily  from  the  city’s  official  preoccu¬ 
pation  with  politics. 

While  not  a  new  development,  this  time  the  poltical  influence  seems  a  little  more 
apparent  than  usual. 

Factors: 

•  July  1  is  the  adjournment  target  for  Congress;  July  15  is  the  probable  deadline. 
Between  now  and  closing  day,  members  of  Congress,  perhaps  like  school  boys,  will 

want  to  do  no  more  than  is  absolutely  necessary,  yet  to  receive  a  report  card  carry¬ 
ing  enough  A’s  to  call  for  re-election. 

Consequently,  controversial  legislation  has  little  chance  of  passage.  Among  proj¬ 
ects  within  that  category: 

•  School  construction  seems  stymied  by  the  segregation  question. 

•  Taft-Hartley  Act  sentiment  widely  divided. 

•  Higher  mail  rates  could  pass  if  limited  only  to  commercial  users;  probably  not  if 
individual  letter  postage  is  increased. 

•  Anti-lohhying  laws  hearings  still  under  way. 

•  Disaster  insurance  and  aid  for  distressed  areas,  most  unlikely. 

Considered  likely  to  pass: 

At  top  of  the  list  place  the  1957  budget  .  .  .  nearly  $66  billion  .  .  .  $53.6  billion 
for  national  defense.  Included:  $16  billion  for  Air  Force,  $10  billion  for  Navy;  $7.5 
billion  for  Army. 

•  Virtually  assured:  highway  legislation  increasing  taxes  on  gasoline  and  tires  to 

pay  for  4(),000-mile  expansion  over  next  10  years.  , 

•  On  the  way :  a  housing  law  to  increase  FHA  mortgage  authorization  to  $3  billion ; 
liberalize  FHA  home  repair  loans,  and  include  a  special  housing  program  for  elderly 
people.  Subject  to  Senate  acceptance  and  House  concurrence,  the  Senate  Banking  Com¬ 
mittee  has  voted  to  approve  a  new  omnibus  housing  bill  which  would  authorize  more 
than  500,000  public  housing  units  at  the  rate  of  135,000  a  year.  The  Administration  has 
asked  for  only  35,000  units,  for  two  years. 

•  Sure  to  be  extended:  the  Defense  Production  Act,  including  power  to  allocate 
scarce  materials,  and  to  renegotiate  defense  contracts. 

On  the  doubtful  list  are  proposals  to  trim  income  taxes.  Both  Republicans  and 
Democrats  would  like  to  receive  credit  for  such  a  tax  cut  ...  so  chances  are  both  will 
hang  onto  the  ball  until  the  adjournment  whistle  blows. 

•  Meanwhile,  Representative  Reed  (R-N.  Y.  l,  ranking  minority  member  of  (he  House 
Ways  and  Means  Committee,  has  asked  the  Joint  Committee  on  Internal  Revenue  Taxa- 
ation  to  study  his  plan  for  a  reduction  of  individual  income  taxes  “when  the  budget 
permits.” 

Reed  suggested  the  study  be  made  at  once,  but  he  presented  no  evidence  that  a  tax 
reduction  would  be  possible  in  the  immediate  future.  He  proposed  that  the  top  bracket 
rate,  now  91%,  be  reduced  to  at  least  75%,  and  that  rates  for  other  brackets,  including 
the  bottom  20%,  be  adjusted  downward  to  conform  to  the  new  top  rate. 

Another  topic  providing  much  political  ammunition  is  the  proposal  to  expand  cov¬ 
erage  of  the  Social  Security  Act  and  to  increase  certain  payments  to  beneficiaries. 
As  a  program  designed  to  interest  many  voters,  its  provisions  may  be  expected  to  seesaw 
between  now  and  the  final  vote — probably  without  passing  in  the  actual  showdown. 

•  At  press  time  for  this  column,  the  Senate  Finance  Committee  had  tightened  materially 
the  House-passed  Social  Security  Bill,  H.R.  7225.  Senate  committeemen  rejected  a  pro- 

(Continuecl  on  page  8) 
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COMMON  IN  HOUSEHOLDS, 
IS  DEADLY  TO  BUILDINGS! 


Huge  quantities  of  a  dangerous,  invisible 
gas  are  generated  by  the  normal  daily  house¬ 
hold  activities  of  an  average  American  family 
of  four;  enough  to  condense  into  76  quarts  of 
a  destructive  liquid  each  week. 

The  soil  under  a  building,  especially  in  a 
crawl  space,  may  also  give  up  this  gas  at  the 
rate  of  336  quarts  per  week  per  1000  sq.  ft., 
when  liquefied. 

If  this  gas  turns  into  liquid  inside  building 
spaces,  it  will  foster  the  rotting  of  Wood,  the 
CRUMBLING  of  Plaster,  the  peeling  of  Paint, 
the  RUST  and  corrosion  of  Metal,  even  the 
BREAKING-DOWN  of  Brick,  Concrete  and  Mortar. 

This  gas  can  also  be  a  thief  of  heat  and 
FUEL  in  winter,  as  well  as  a  destroyer  of  the 
building.  With  each  pound  of  it  that  flows  out 
of  a  building,  there  is  an  actual  loss  of  1060 
Btu’s  of  latent  heat. 

THERE  IS  A  PREVENTIVE! 

Aluminum  has  almost  zero  permeability  to 
all  gases,  including  the  destructive  gas  of  water, 
known  as  “vapor.”  Laige  quantities  of  vapor 
flow  into  ceiling  and  wall  spaces,  unless  its  path 
is  barred.  Condensation  formation  on  or  within 
scientific  multiple  aluminum  insulation  is  mini¬ 
mized  by  the  construction  of  multiple  layers 
of  aluminum,  fiber  and  air  spaces.  Installation 
of  this  pre-fabricated  material  is  easy.  The 
aluminum  sheets  stretch  with  uniform  depth 
from  joist  to  joist*,  and  are  a  continuous  vapor- 
barrier  up  to  750  ft.  long,  without  breaks  every 
few  feet.  Vapor  infiltration  under  the  flat 

stapled  flanges  is  slight.  ‘Patent  applied  for 


The  heat  ray  reflectivity  of  its  aluminum 
surfaces  is  97%;  absorptivity  and  emissivity  are 
only  3%.  This  is  important  because  the  flow  of 
heat  rays,  or  Radiation,  constitutes  50%  to 
93%  of  heat  flow  through  building  spaces  (de¬ 
pending  on  direction).  The  multiple  layers  of 
aluminum  and  fiber  retard  Convection,  while 
Conduction  is  slight  through  the  low  density, 
multiple  air  spaces. 

National  Bureau  of  Standards  tests  were 
made  under  various  extreme  wintry  conditions 
with  quantities  of  vapor,  to  find  if  condensation 
would  form  in  air  spaces  where  reflective  insu¬ 
lation  was  installed  below  a  wood  floor  over  a 
crawl  space.  The  results  are  reported  in  an  in¬ 
teresting  and  informative  booklet  of  the 
National  Housing  Agency,  “Technical  Bulletin 
#38.”  Just  use  the  coupon  to  get  a  copy  FREE. 

INFRA  INSULATIONS  CAN  BE  PURCHASED 
everywhere  through  your  preferred  local  dealer 
for  3*  to  12<  per  sq.  ft.  depending  on  the  type. 


Infra  Insulation,  Inc.,  525  Bway.,  N.Y.C.,  Dept  V-6 
Please  send  NHA’s  “Technical  Bulletin  No.  38.” 


nSme 


— nuM 

ADDRESS 
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WASHMGTON  OVERTONES  {Continued  from  page  6) 


posal  to  lower  the  retirement  age  for  women  to  62  from  65.  Senate  version  O.K.’d  the 
lower  age  for  widows.  The  Senate  committee  also  rejected  a  House-proposed  increase 
of  25%  in  the  Social  Security  tax,  to  cover  the  additional  benefits. 

Because  the  subject  of  taxes  is  so  politically  sensitive,  business  organziations  are 
urging  their  members  to  inform  Members  of  Congress  of  their  views  while  tax  changes 
are  under  consideration. 

Of  extreme  importance  to  members  of  the  air-conditioning,  plumbing  and  heating 
professions  is  the  housing  market’s  reaction  to  Washington’s  manipulation  of  mort¬ 
gage  credit.  Federal  Reserve  Board  has  passed  the  word  that  mortgage  funds  must 
be  kept  in  check  as  a  hedge  against  inflation. 

•  Federal  Housing  Administration  officials,  on  the  other  hand,  report  that  the  credit 
checkrein  is  already  drawn  so  tight  that  the  housing  program  is  bogging  down. 
Housing  starts  through  April  were  at  the  annual  rate  of  1,140,000  . . .  not  the  1,300,000 
predicted  early  this  year  by  the  National  Housing  Administrator.  Some  builders  are 
observing  that  GI  applications  have  dwindled  to  nothing,  and  that  only  the  generals  and 
colonels  are  in  a  position  to  buy  at  current  prices  and  interest  rates. 

•  Predicted  for  the  balance  of  the  year  .  .  .  unless  credit  eases  ...  is  a  trend  toward 
larger  and  more  completely  equipped  homes  of  the  type  only  the  more  prosperous 
can  afford.  This,  in  turn,  signals  air  conditioning  and  more  and  l>ctter  plumbing  in¬ 
stallations. 

•  Also  of  interest  to  the  purveyors  of  larger  etjuipment  is  the  Administration’s  request 
for  another  $100  million  to  be  added  to  an  existing  half  million  dollar  revolving  fund 
for  college  housing.  Request  is  backed  up  by  an  estimate  that  colleges  will  need 
approximately  $2  billion  for  housing  over  the  next  decade. 

•  Another  outlet  for  multi-unit  heating  and  air  conditioning  equipment  would  result 
from  the  special  program  of  housing  for  the  elderly,  proposed  in  the  Administra¬ 
tion’s  omnibus  housing  bill.  The  Administration  is  suggesting  insured  95%  loans  for 
a  period  of  39  years  and  3  months  to  non-profit  organizations  which  would  build  hous¬ 
ing  for  the  elderly. 

Important  to  all  who  specify  or  furnish  equipment  employing  coal  as  a  fuel  are  joint 
recommendations  of  government  and  industry  which  favor  immediate  expansion  of 
research  in  bituminous  coal  fields.  Purpose:  to  enable  the  industry  to  meet  future 
competition  with  such  new  energv  sources  as  oil  shale  and  atomic  and  solar  power. 

•  Report  recommends  209  specific  research  and  market  possibilities.  It  predicts  that 
the  nation’s  total  energy  requirements  will  increase  nearly  two-thirds  by  1975.  Energy 
requirements,  in  bituminous  coal  equivalent,  are  expected  to  rise  from  the  present 
1,573  million  to  2.530  million  tons.  If  coal  maintains  its  present  30%  of  the  market, 
requirements  in  1975  would  reach  759  million  tons. 

Report  points  out  that  there  can  be  a  bright  future  for  coal  because  of  its  almost  limit¬ 
less  reserves.  However,  real  money  must  be  invested  in  research,  the  report  observes. 

Copy  of  the  report  may  be  obtained  from  Bureau  of  Mines,  Publication  Distribution 
Section,  4800  Forbes  Street.  Pittsburgh  13,  Pa.  Ask  for  Information  Circular  7754, 
“Outlook  and  Research  Possibilities  for  Bituminous  Coal.” 

•  One  of  the  first  preliminary  reports  from  the  1954  Census  of  Business  concerns 
hulk  storage  facilities  at  plants,  terminals  and  wholesale  levels  for  petroleum  and  LP 
gas.  The  report,  including  breakdowns  of  storage  facilities  by  states  and  type  of  product, 
is  available  for  10  cents  from  the  Census  Bureau  or  from  Commerce  Department  field 
offices. 

•  Atomic  Energy  has  proposed  an  extensive  program  of  goverment  insurance  anil 
indemnities  to  supplement  private  insurance  coverage  in  the  atomic  energy  field. 
The  Commission’s  proposals  are  expressed  in  a  draft  of  a  proposed  bill,  submitted  to 
the  Congressional  Joint  Atomic  Energy  Committee.  The  group  opened  public  hearing 
on  May  14  to  consider  methods  of  removing  major  obstacles  to  progress  in  the  nuclear 
power  field.  A  principal  obstacle  has  been  inability  of  participating  companies  to 
arrange  adequate  insurance  coverage. 
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HOTEL 

WM  PENN 

mrswiSN  s  welcome  to  the  woild 


No.  11  Self-Operating 
TEMPERATURE 
REGULATORS 


faces  fabulous 
Mellon-Square 


Each  of  the  four  6"  POWERS  No.  11  Regulators  shown  above 
controls  steam  supply  to  a  10,000  gal.  water  heater.  The  4  water  heaters 
provide  140°F.  water  for  use  throughout  the  building. 


Often  pay  back  their  cost  3  to  6  times 
a  year.  By  preventing  fuel  losses  caused 
by  OVER-heated  water  and  lasting  many 
years,  Powers  No.  11  Regulators  are  a 
highly  profitable  investment. 

Better  temperature  control  results  from 
their  powerful  bellows  and  minimum  of 
valve  stem  friction.  Valve  Stem  Lubrica¬ 
tor  aids  easy  movement  of  valve  stem 
without  binding. 


. . .  states  Mr.  George  Volkart,  Chief  Engineer  of  Pittsburgh’s 
well  known  Hotel  Wm.  Penn.  All  four  of  the  Powers  regulators 
were  installed  in  1930.  Operating  top  for  one  regulator  was 
replaced  in  1954.  Now  (April,  1956)  they  are  still  giving  the 
same  good  control  we  have  had  for  over  a  quarter  of  a  century.” 

Will  the  temperature  regulators  you  are  buying  today  give 
performance  records  like  those  above?  With  today’s  high  cost 
of  maintenance.  Powers  time-proven  QUALITY  controls  are  a 
more  profitable  investment  than  ever  before. 

Right  type  of  Regulator  and  proper  size  valve  is  important  for 
good  control.  Make  sure,  call  Powers  nearest  office  for  help 
with  your  problems  of  temperature  control. 


THE  POWERS  REGULATOR  COMPANY 


POWERS  No.  11  Self-Operating  i 

TEMPERATURE  REGULATORS  ^ 

Are  fully  described  in  Bulletin  329.  Write  for  a  copy. 


SKOKIE,  ILLINOIs|Oj0Tces  in  chief  cities  in  U.S.A.,  Canada  and  Mexico 
65  years  of  Automatic  Temperature  and  Humidity  Control 
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BRIEFLY  STATED 

•  Because  of  the  interest  in  nuclear  energy  and  how  it 
may  affect  the  heating  and  air  conditioning  industry,  a 
Nuclear  Energy  Engineering  Committee  has  been  formed 
hy  the  American  Society  of  Heating  and  Air  Condition¬ 
ing  Engineers.  The  chairman  of  the  committee  is  Hal[)h  A. 
.Sherman.  Columbus.  Ohio,  treasurer  of  the  Society  and 
technical  director,  Battelle  Memorial  Institute. 

•  Coj)eland  Refrigeration  Corp..  Sidney.  Ohio,  has  ap- 
})ointed  Charles  Streck  factory  manager  of  its  compressor 
manufacturing  operations  the  company  announced.  Prior 
to  joining  Copeland.  Mr.  Streck.  was  factory  manager  of 
AirCraft  Diyision  of  Hussmann  Refrigerator  Co.,  St. 
Louis,  Mo.,  and  Kupfer  Pntducts  Co..  Madison.  Wis. 

•  A.  B.  Drastrup  has  been  appointed  yice-president  of 
Joy  Manufacturing  Company,  with  headquarters  at  the 
company’s  executive  offices  in  Pittsburgh,  Pa.  Mr.  Dras¬ 
trup  formerly  was  president  of  A.  M.  Byers  Company. 
Before  being  elected  president  of  A.  M.  Byers  Company. 
Mr.  Drastrup  was  an  accountant  with  the  Indiana  Steel 
Company  and  later  held  a  similar  position  with  the 
Columbia  Steel  Company- 

•  A  library  devoted  exclusively  to  solar  energy  is  in 
operation  at  the  headquarters  of  the  Association  htr  Ap¬ 
plied  Solar  Energy  in  Phoenix,  Ariz.  The  library  con¬ 
tains  more  than  2.5(K)  references  in  the  form  of  technical 
papers,  articles  and  patents,  all  dealing  with  solar  energy 
research  and  development.  Also  in  the  library  are  the 
few  books  which  exist  on  the  subject  of  solar  energy. 

•  John  G.  Seiler  has  been  elected  president  of  Tube 
Turns.  Louisville.  Ky..  a  division  of  the  National  Cylinder 
Gas  Company,  Chicago.  Ill.  Mr.  Seiler  succeeds  George  O. 
Bo<»mer.  who  is  retiring.  Mr.  Boomer  will  continue  as 
chairman  of  the  executive  committee  of  the  National 
Cylinder  Gas  C<tmpany. 

•  The  hoard  of  directors  of  C.  A.  Dunham  Co..  Chicago. 
111.,  and  The  Bush  Mfg.  Co..  West  Hartford.  Conn.,  have 
favorably  considered  a  |)roposai  to  consolidate  their  sep¬ 
arate  businesses  and  |)roperties  into  a  new  company.  I  n- 
der  the  proposal,  a  new  Connecticut  corporation  to  he 
known  as  Dunham-Bush.  Inc.  would  he  formed.  I  pon 
com|)letion  of  the  preliminar^  steps  and  development  of 
a  final  program,  the  plan  will  he  submitted  to  the  stock¬ 
holders  of  both  companies  for  approval. 

•  Albert  Kahn  Associated  Architects  and  Engineer.-^.  De¬ 
troit.  Mich.,  have  been  notified  hy  Eactory  Management 
ik  Maintenance  magazine  that  two  plants  of  their  design 
have  been  selected  as  winners  in  the  magazine’s  22nd 
Annual  Competition  for  significant  plants  of  the  year. 
This  is  the  second  consecutive  year  in  which  two  plants 
designed  hy  the  Kahn  organization  have  been  so  honored. 
One  of  the  two  plants  selected  is  the  H(K),(MM)  sq  ft  heli¬ 
copter  plant  erected  hy  the  Sikorsky  Aircraft  Division  of 
I  nited  Aircraft  Corp.  on  a  2.5()-acre  site  near  Stratford, 
Conn.  The  other  is  the  new  engine  plant  recently  com¬ 
pleted  for  the  Briggs  ik  Stratton  Cor|).  at  W  auwatosa.  is. 


•  V\ .  E.  Hutton-Miller.  [iresident  of  Texas  (Rass  Eiher 
Corp..  Grandview.  Tex.,  announced  the  appointment  of 
Proiluct  Techniques,  Inc..  Hudson.  Ohio,  as  the  com- 
paiu's  national  sales  and  engineering  representatives.  The 
appointment  will  give  the  company  centrally  located  sales 
and  engineering  facilities  for  the  marketing  of  a  glass 
fiber  air  filter  media,  for  use  in  disposable  t\p«‘  air  filters, 
a  parallel  filu-r  mat  for  reinforced  plastic  applications, 
su(  h  as  corrugated  building  sheets,  and  glass  fiber  pipe 
wrap.  Product  Techni(|ues.  Inc.,  will  also  investigate  and 
develop  applications  of  glass  fiber  for  roofing,  wallhoard. 
and  insulation. 

•  Tw<»  executive  appointments  within  Carrier  Corpora- 
tion  s  I  nitary  Equipment  Divisioti  were  antiounced  by 
Russell  Gray,  vice  president  and  general  manager  of  the 
division.  Burton  T.  KeluM*  is  appointed  assistant  to  the 
general  manager,  reporting  to  Mr.  Gray.  Arthur  E.  Mel- 
ing  is  named  manager  of  the  division’s  newly  created 
W  eathermaker  department  which  consolidates  the  resi¬ 
dential  and  self-contained  units  departments. 

•  Peter  J.  Kohler,  product  design  engineer  with  Modine 
Mfg.  C.O..  since  August.  PLSO.  has  been  promoted  to  sales 
engineer  of  the  company’s  Industrial  Division.  Mr.  Kohl¬ 
er's  previous  duties  were  primarily  with  the  company’s 
heating  and  air  conditioning  division.  Before  joining 
Modine.  he  worked  for  Kalamazoo  Stove  and  Eurnace 
Co.  and  Western  Electric  Co.  as  a  pr<»duct  engineer. 

•  The  Eluid  Controls  Institute,  formerly  the  National 
Steam  Specialty  Club,  has  announced  the  adoption  of  a 
standard  classification  and  terminology  system  fi>r  power- 
actuated  valves.  The  project  was  undertaken  hy  the  In¬ 
stitute  to  provide  a  practical  framework  of  standard  terms 
for  operating  engineers,  instrument  engineers  and  me¬ 
chanics. 

•  1  he  election  of  Allen  C.  Menke  as  vice  president  of  air 
conditioning  and  heating  sales  is  announced  hy  The  Trane 
C(»..  La  Crosse.  W  is.  In  other  promotions.  R.  11.  Pear.se. 
Jr.,  becomes  sales  manager,  air  conditioning:  William  C. 
Dackis.  manager,  heat  exchanger  sales:  A.  James  Ilackl, 
sales  manager,  packaged  e<|uipment:  Harry  E.  Griese.  Jr., 
manager.  Climate  Changer  sales:  and  C.  L.  Ring(|uist. 
manager,  applications  engineering  departtnent. 

•  I  hermo-Base  Div..  (ierwin  Industries.  Inc.,  announces 
the  appointment  of  Dan  Lvnch  as  a  vice-president.  Mr. 
Lvnch  will  assist  in  the  expanded  sales  promotion  pro¬ 
gram  on  the  companv's  e\tende<l  baseboard  air  distribu¬ 
tors. 

•  Hugh  11.  Mallaney  has  laxm  appointed  sales  engineer 
for  the  Chicago  area,  for  lllimtis  Engineering  Conq)any. 
He  will  b<‘  resjmnsible  for  the  engineering  and  servicing 
of  the  company’s  line  of  steam  and  hot  water  heating 
e<pii|)ment,  traps,  valves,  and  heat  control  systems. 

•  Richard  E.  O'Mara  and  (]arl  R.  Elodin  announce  the 
formati«m  of  O’Mara  and  Flo<lin,  Inc.,  engineers  in  the 
fields  of  dust  and  fume  control  — drv  ing  and  air  separa¬ 
tion.  with  offices  at  1111  W  ilshire  Blvd..  Los  Angeles.  Cal. 
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OCEAN  AIR  ELEMENTARY  SCHOOL,  CITY  SCHOOL  BOARD,  NORFOLK,  VIRGINIA 


John  A.  Simpson,  A. I. A, 
ArchiU-ct,  Norfolk,  Va. 


saves  money  with  the 


Neshitt  Series  Wind-o-line  System 


The  $600, (XX)  Ocean  Air  Elementary  School  of 
Norfolk,  Virginia,  will  have  “the  thermal  environment 
most  conducive  to  learning”  because  Architect  John  A. 
Simpson  spwific'd  heating  and  ventilating  by  Neshitt. 

By  designing  for  a  zoned,  two-pipe,  forced-hot- 
water  installation,  the  architect  rc>duced  costs  with  the 
Nesbitt  Series  Wind-o-line  System.  Mains  and  piping 
were  simplified;  night  controls  and  approximately 
1,(XX)  lineal  feet  of  pipe  covering  were  eliminattHi. 

The  key  to  the  economy  of  the  Nesbitt  Series  Wind- 
o-line  System  is  the  Syncretizer’s  hot  water  heating 
element  which  multipasst^  a  much  smaller  quantity 
of  higher  temperature  water  than  is  circulated  by  con¬ 
ventional  systems.  This  rt^duct's  the  size  of  pipes  and 


pumps  and  permits  the  Wind-o-line  tubing  to  serve  as 
supply  and  return  piping  for  entire  classroom  wings, 
thus  eliminating  mains,  costly  pipe  trenches,  cover¬ 
ings,  and  runouts.  Without  other  investment,  the  sys¬ 
tem’s  gravity  heat  maintains  overnight  temperatures. 

Besides  economy,  the  Nesbitt  System  offers  greater 
comfort  and  protection.  With  the  water  temperature 
regulated  by  outdoor  temperatures,  the  desired  ther¬ 
mal  environment  is  better  maintained  in  every  class¬ 
room  and  Wind-o-line  protection  along  exposed  sur¬ 
faces  is  constantly  related  to  actual  needs. 

Other  systems  requiring  pipe  trenches  and  runouts 
cost  up  to  20'  j  more  in  construction,  equipment  and 
installation  expenses.  It  will  pay  you  to  go  Nesbitt. 


Write  today  for  Publication  104 


Wind-o-line  radiation  may  he  had  in  watt-hung 
casings  integrated  with  the  Syncrctizer,  or 
recessed  in  standard  Nesbitt  storage  cabinets. 
Architect  Simpson  chose  this  “Neshitt  Packa^’’ 
because  it  saved  30*, h  over  custom  wood  shetving. 


MADR  AND  SOLO  BY  JOHN  J.  NESBITT,  INC.,  PHILADELPHIA  36,  PA.  SOLD  ALSO  BY  AMERICAN  BLOWER  CORPORATION 


all  over  A 


THEY  SPELLED 

E-C-O-N-O-M-Y 

^  7  WAYS  HERE 


seven  examples  of  how  YORK-POWER  equipment 
is  meeting  the  rigid  heating  requirements 

rkT  A  u  ¥r  tifvi  uiirl  ^tf>Virkrk1  An  tti 
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T.  IM'.Sl',  >r\on  iiKxlerii  s«  Ii<m»Is.  Itiiill  in  nT«*iil  \(‘ars  in 
onr  xTlion  ol  I’rimsN  l\  ania.  arr  rxcrllfiil  <‘\ain|>l(‘>  of  tlir 
liifrli  lN|M‘  of  a«r<*|»lanr*“  \\lii(li  ^0|{K-l'n\X  KH  srluxil- 
li<'atin<;  r(|ui|>in<‘nt  has  \%oii  ainl  i>  u  inning  in  main  otlu^r 
pai  ls  ol  till-  ronntr\  . 

If  rih-s  ('.  S.  l{ii(liitrL  K«-}ii>t«'n‘il  Xrcliitrcl.  ^  ork.  I’a.. 
who  ih‘si<nH‘<l  lli«-s<*  s«*\rn  s«Ihk>I>:  "riir  ^ork-l*ow«‘r 
Sli-am-l’ak  iinils  iiislalh'ii  in  onr  |»roj*M  t>  havr  pro\«Mi  lo 
fx-  xn'at  space  savers  providing  i'oin|iarl.  neat.  efTieienl 
liealiii"  inslallations  of  tlie  ailvaneed  tvfx-  reipiireil  for 
eeonomieal  planning."* 

Slalos  ft  .  K.  HiHHl  of  W.  K.  II  <Hxl  \ss<M'iates.  Inc.. 
»-onsnlling  *-ngineers  on  tlwse  johs:  "W  «*  s|x‘c-ifv  a  Seoleh 
inarim*  tv|H‘  hoiler  for  projects  which  r«‘(piire  compact 
units  with  maxinmni  enii  icncv.  Manx  of  these  inslalla* 
lions  have  ^ork•l^lwer  cxpiipiiUMil.  riu‘v  arc*  providing 
economical,  c-asv -lo-o|x*ralc*  serv  ic-c*.*" 


1.  ELEMENTARY  SCHOOL,  MT.  ZION,  PA.  This  handsome, 
modern  school,  erected  in  1  954,  is  economically  and  effi¬ 
ciently  heated  by  this  single  60-hp  York-Power  Steom-Pok, 
(SPL53-60-5). 

2.  ALEXANDER  D.  GOODE  ELEMENTARY  SCHOOL, 
YORK,  PA.  Depend  able  and  economical  heat  for  this 
large  elementary  school  is  provided  here  by  two125-hp 
York-Power  Steam-Paks  (SPL53- 1  25-5). 

3.  ELEMENTARY  SCHOOL,  NEWBERRY  TOWNSHIP,  PA. 
Illustration  shows  the  heart  of  this  school's  heating  system  — 
a  1  00-hp  York-Power  Steam-Pak  (SPL53-1  00-5). 

4.  ELEMENTARY  SCHOOL,  FISHING  CREEK,  PA.  For  this 
school,  a  single  60-hp  York-Power  Steam-Pak  (SPL53-60-5) 
is  sufficient  to  provide  plenty  of  cleon,  economical  heat 
and  hot  water. 

5.  ELEMENTARY  SCHOOL,  CONEWAGO,  PA.  Maximum 
heoting  efficiency  is  obtained  here  with  two  75-hp 
York-Power  Steom-Paks  (SPL53-75-5). 

6.  LIGHTNER  ELEMENTARY  SCHOOL,  YORK,  PA.  This 
50-hp  York-Power  Steam-Pak  (SPL53-50-3)  provides 
abundant,  economical  heat  for  the  above-mentioned 
school.  Illustration  below  shows  combination  auditorium 
and  cafeteria  with  tables  that  fold  into  the  wall.  York- 
Power  keeps  pace  with  such  modern  school  equipment  ideas. 

7.  YORK  TOWNSHIP  ELEMENTARY  SCHOOL.  Big  savings 
and  greater  heating  efficiency  have  been  reparted  by 
this  school  since  they  converted  two  50-hp  coal-fired 
boilers  by  the  installation  of  York-Power  Horizontal  Rotary 
Oil  Burners.  A  third  25-hp  boiler  was  installed  in  the  space 
formerly  occupied  by  the  cool  bin.  Each  unit  is  cantrolled 
by  Factary-Coordinated  panels  ( below).  All  controls  were 
wired  at  the  factory,  eliminating  costly  on-the-job 
installation. 


YORK-POWER  UNITS  in  use  everywhere 

K*‘iinMnlMT.\s  litTfv t‘r  \  oil  oiriirmti  ^  <»rk-l*<)\s«“rli*“atiiifr 
inslallaliotis  similar  lo  llit-sr  .  .  .  iiislallalions  wliit  h  an* 
tiiffliiifi  llif  liifrli  jMTiormaiic*'  ami  l<»\\-«<»sl  ticmantl.s  ttl 
slalt*.  «’<timl\.  anti  immi<'i|)al  st  liottl  antlit>rilit‘s  as  \st‘ll 
as  intiiistr\  ami  <‘t>mmt‘rt’<‘. 

^ORK-l’nW  RK  I  nits  art' il<‘si^m'il  ami  Itiiill  in  fin*  lijihl 
oil.  Iit‘a\>  int'l  itil:  mixt'il.  mannlaclnn'tl  or  natural  gases, 
or  a  et»niltinatit)n  ttl  t>il  anti  gas.  ^  t»ur  nearest  ^  t»rk-S|ji|)le\ 
He|)resentati\e  will  l»e  liap|»>  tt>  help  \t»n  with  the 
st>hitit>n  ttl  an\  sehtKtl  heating  prtthlem.  (iail  him  t>r  write 

tliret  tu  tt)  Y()hk..siiii’i,i:y  today. 


Typical  plant  ceiling  showing  foil-faced  Pittsburgh  Fiber  Glass  insulation  in  position. 


“Pittsburgh  Superfine  is  easiest  to  appiy. . .  most  efficient 
insulation  for  steel  buildings” 


Kxperience  has  taught  Qiionco.  Inc.,  that  it  takes  more  than 
conventional  material  to  properly  insulate  a  fabricated  steel 
buildinp.  First  of  all,  the  material  must  be  self-supporting  and 
preferably  blanket-type.  It  must  be  lightweight  and  very  easy 
to  handle.  Further,  it  must  be  extremely  efficient  in  insulating 
against  heat  loss  and  absorbing  noise. 

Quonco  found  all  of  these  insulation  advantages  in  one 
product — Pittsburgh  Superfine  Fiber  Glass.  Mr.  Jackson,  Presi¬ 
dent  of  the  Indianapolis  firm,  sums  up  the  advantages  this  way: 
"Since  Pittsburgh  Superfine  in  our  buildings  reduces  heat  loss 
to  only  H  that  of  conventional  masonry  buildings,  our  cus¬ 
tomers  can  plan  for  a  lower  initial  investment  in  heating 
eipiipment  and  cut  their  estimated  fuel  costs  considerably.” 
\s  an  example,  Mr.  Jackson  cites  the  case  of  the  world’s  largest 


SAYS  MR.  CHARLES  W.  JACKSON,  President  of  Quonco,  Inc., 
fabricated  steel  building  sales  and  erection  firm  of  Indianapolis,  Ind. 

fabricated  steel  building — 7^  acres — in  which  .TfK),(KK)  s(  ,.  ft. 
of  Pittsburgh  SufM:rfine  was  used.  Only  one  of  the  plant's 
three  boilers,  and  7  of  the  plant’s  12  air  supply  units  is  needed 
to  maintain  a  comfortable  75°  for  over  3000  employees.  Even 
during  hot  summer  months,  temperatures  are  10°  to  1.5°  cooler 
inside  without  air  conditioning. 

If  plant  and  office  modernization  or  construction  is  part  of 
your  current  plans,  be  sure  to  know  about  the  unusual  features 
and  savings  that  Pittsburgh  Superfine  insulation  can  provide 
you.  For  your  copy  of  Hiilletins  F-lOO  and  F-140,  write  Filn-r 
Glass  Division,  Pittsburgh  Plate  (dass  Company,  One  Gateway 
Center,  Pittsburgh  22,  Pa.  For  immediate  service  on  your 
specific  problem,  you  can  call  the  nearest  Fiber  Glass  Division 
sales  oflice  listed  below. 


PITTSBURGH  SUPERFINE  FIBER  GLASS  IS  A  PRODUCT  OF  THE  FIBER  GLASS  DIVISION  OF  PITTSBURGH  PLATE  GLASS  COMPANY 

Sales  Offices  are  located  in  the  following  cities:  Charlotte,  Chicago,  Cincinnati,  Cleveland,  Detroit,  Houston,  Los  Angeles,  New  York,  Philadelphia,  and  St.  Louis 


PAINTS  •  GLASS  • 


PITTSBURGH 


CHEMICALS 


BRUSHES  •  PLASTICS 


SS  COMPANY 
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McQuav  Residential  Airtons  designed  for 
remote  installation  and  provide  waterless  con¬ 
densing  with  Freon  12  or  Freon  22  compressors. 
Three  sizes  match  2,  3  and  5  hp  compressors.  Air- 
cons  have  thermally  protected  motors  and  low 
speed  centrifugal  fans  for  quiet  operation.  Space 
is  provided  in  the  cabinet  for  mounting  a  com¬ 
pressor  and  receiver. 


McQuay  and  Vertical  Residential 

Evaporators  ton  sizes 

1 2  or  22.  Horizontal  mounts 

side 

Vertical  plenum 

counterflow  models 

are  designed  for  internal  mounting  of  expansion 
valve. 

A  new  McQuay  Residential  Evaporator  and  Residential  Aircon  are  now  available  to  meet  the 
demand  for  low  cost  central  cooling  in  existing  and  new  home  construction.  Furnace 
filters,  blower  and  ducts  combine  with  a  McQuay  Evaporator  to  provide  clean,  cool, 
de-humidified  air  to  all  rooms.  The  McQuay  Aircon,  in  which  you  may  mount  your  compressor 
and  receiver,  handles  the  refrigerant  condensing  with  a  minimum  of  piping  and 
w  ithout  the  use  of  water. 

McQuay  Ripple-Fin  Coilr  ~Both  evaporator  and  condenser  in  this  . 

residential  system  are  built  around  o  McQuay  Ripple-Fin  Coil.  Rippled 
aluminum  fins  assure  thorough  air  cooling  by  prolonging  the  air  contact 
with  the  cooling  surface.  The  McQuay  design  also  staggers  the  copper 


Representatives  in  major  cities 

1600  Broadway  N.  E.,  Minneapolis  13,  Minn, 
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BETHLEHEM  STEEL 
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Beth  Co- Weld  Pipe  is  used  for  heating  lines  in  R.  H.  Macy  and  Co.  suburban  store.  White  Plains,  N.  Y. 
Controcfor;  Wolff  &  Munier,  New  York.  Jobber:  Chas.  f.  Guyon,  Inc.,  New  York. 


These  Recently  Completed  Buildings 
Use  Beth-Co-Weld  Steei  Pipe 


Tlipso  two  now  stnictnros.  one  a  store 
at  White  I’lains,  X.  V.,  the  other  a 
taetory  huihliiifr  at  North  Wales,  Pa., 
Iiave  one  thin<r  in  eoninion — a  net¬ 
work  of  l»eth-('o-Wehl  st«*<‘l  i)ipe. 

For  virtually  any  type  of  eonstrne- 
tion  you  ean  name,  !>eth-(’o-Wel(l  is  a 
wise  ehoiee  for  f^eneral-purpose  pip- 
in  jr.  This  is  heeause  l>eth-( 'o-Wehl  is 
a  (piality  produet,  nianufaetured  from 
sound  steel  hy  the  eontiniious-weld 
])roeess.  It  is  eeonomieal  pil)e,  in  the 
shoj)  and  out  ou  the  job,  heeause  it’s 
so  easy  to  work. 

I )eth-('o-Weld  is  made  in  sizes  from 
^2  in-  to  '1  io.,  standard-wcMjrht  and 
e.xt la-st ronjr  weijrht,  and  in  21 -ft 
len^dhs,  ]»lus  or  minus  1  in.  It  is  also 
])ro<lue(*(i  in  di-j-in.  and  4-in.  siz(*s,  in 
standard-weijrht  only. 

P.KTIILKIIF.M  STHKP  (O.MPANY 
HKTIILKIIKM,  PA. 

On  Ote  Pacific  Coast  ISi  thh  In  in  proilncfs  are 
soil!  by  Bethlehem  Pacific  Coast  Steil  Cor¬ 
poration.  Export  Distributor :  Bethlehem 
Steel  Export  Corporation 


About  70  tons  of  Beth-Co-Weld  ore  used  in  this  new  plant  of  Leeds  &  Northrop  Co., 
North  Woles,  Po.  General  Controcfor :  H.  E.  Baton,  Philadelphia.  Mechonicol  Contractor : 
Riggs  Distler  &  Co.,  Inc.,  Baltimore.  Jobber:  B.  H.  Deacon  Company,  Inc.,  Philodelphia. 


■"*'^3:5 


for  your  multi-room  jobs . . . 

There’s  a  UniTrane  Air  Conditioner 
for  any  system,  any  building,  any  size 


All  UniTrane  Air  Cfnulitioncrs,  including 
the  Induction  I'niTranc  iikkIcI  shown  aljove, 
arc  designed  to  filter  all  the  air  .  .  .  not  just 
primary  air.  Individually  controlled  for  per¬ 
sonal  climate  preferences  or  changing  needs. 


Now!  I'or  complete  design  flexibility 
for  multi-r(M)m  air  conditioning  sys¬ 
tems,  it’s  UniTrane  Air  Conditioners 
for  1956!  This  famous  Trane  line  is 
now  more  versatile  than  ever,  with 
models  of  both  basic  - fau-coil  and 

induction  -io  choose  from.  Units  are 
trimmer,  with  slim,  space-saving  de¬ 
sign.  And  they’re  easy  to  install,  with 
simple  piping  and  wiring  connections. 

There’s  a  I’niTrane  model  to  meet 
the  most  exacting  requirements  for 
multi-nxmi,  multi-story  applications 
— for  new  or  existing  buildings,  of  any 
size  or  tyi)e.  ’I'ou  may  ch(X)se  the  at¬ 
tractive  fl(X)r  mtxiel  (shown  above); 
ceiling  tyix^s;  concealed  models  for 


“built-in”  applications. 

Ask  your  nearby  Trane  Sales  Office 
for  complete  data  on  the  UniTrane 
mcxiels  for  1956.  See  how  they  can 
help  you  with  almost  any  air  condi¬ 
tioning  job  for  any  system,  any  build¬ 
ing,  any  size! 

For  heating,  cooling,  ventilating . . . 
For  any  air  condition,  turn  to 

TRnnE 

MANUFACTURING  ENGINEERS 


Nt  COMPANY  L«  CROSSE  WIS  .  EASTERI 
IPANV  OF  CRNAOA.  LTD..  TORONTO  •  SO  U 


MANUFACTURING  ENGINEERS 


Trane  Cold  Generators,  “packaged”  water  chillers 
for  your  smaller  refrigeration  requirements,  have  multi-step 
capacity  control  that  reduces  starting  and  stopping,  sjtves 
power.  Cadmium-coatc'd  compressor  valves  for  nine-times 
longer  life!  Now  in  ti  models,  including  125  and  150  h.p.  sizes. 


For  heating y  cooling ,  ventilating. 
For  any  air  condition,  turn  to 


For 

closer  control 


Make  it  a  “packaged” 


of  air  conditioning  *  ,  _  __ 

costs . . .  size  job  . .  .CenTraVac 


For  over  17  years  the  versatile  Tr.vne  Compressor,  tlie 
first  hermetic  centrifugal  in  the  industry,  has  simplified 
problems  in  design,  installation  and  operation  of  air 
conditioning  equipment.  Completely  automatic,  it 
starts,  stops,  runs  by  itself  -automatically  limits  its 
use  of  ix)wer  from  down  to  lO^'o  in  almost 

direct  proportion  to  the  cooling  load! 

And  now,  for  1956,  larger  size  units— up  to  1500 
tons— give  you  “packaged”  equipment  for  even  the 


largest  air  conditioning  job.  Compact,  quiet,  vibration- 
free,  the  CenTra\’ac  is  easy  to  install  .  .  .  no  special 
bases  .  .  .  no  field  alignment.  Install  it  anywhere  from 
basement  to  penthouse — even  outdcxxs! 

.Ask  your  nearby  Tr.we  Sales  Office  for  complete 
data  on  Tr.we  “packaged”  water  chillers — the  famous 
Tr.we  CenTraVad?  and  Cold  Cenera tors— and  other 
Tr.we  matched  air  conditioning  equipment.  Or  write 
Tr.we,  La  Ciosse,  Wis. 


®?“Vinenf 


Trane  water  chiller  for  any 
units  now  up  to  1500  tons 


Trane  Climate 
Changers  ;iri-  virsa- 
tili-.  Ik  xihli-  air-haiullinn 
units  that  hill)  solvr  a 
\aru  ty  of  air  coiKlition- 
inu  (li’siKti  prohkiiis. 
Siiiuk'  znno  mixiils,  or 
iiuilti-zom-,  for  haiKlliiig 
ui)  tot)  zom  s  at  thfsaTiie 
time.  A  wide  raiige  of 
sizes  and  capacities  to 
29. (KK)  cfni.  ^iay  he  used 
for  heating  or  cooling. 


Trane  Class  III 
Fans,  now  in  a  wider 
range  of  standard  sizes, 
bring  you  new  freedom 
of  design.  Designed  es¬ 
pecially  for  high-pres¬ 
sure  air  conditioning 
systems.  15  standard 
sizes  from  18  to  73  inches. 
Rated  capacities  tc 
310,000  cfm.  Split  hous¬ 
ing  construction  for  fast, 
easy  installation. 


Trimmer,  slimmer,  quieter 
Trane  Self-Contained  Air  Conditioners 
meet  every  engineering  requirement 


“Commercial”  sizes  of  10,  l,o,  20  tons  have 
outstandinR  dc|X'ndahility  that  insures  eHicient 
performance.  Multi-step  capacity  control 
reduces  starting  and  stopping,  saves  iK)wer. 


Trim,  slim,  quiet,  it’s  the  Tr.wk  Self- 
Contained  Air  Conditioner  Un  1956! 
Completely  redesigned,  inside  and  out, 
these  5,  5  and  7}  ■>  h.p.  units  pack  efii- 
ciency  and  jierformance  into  sleek,  mod¬ 
ern  cabinets.  And  they  run  so  quietly, 
the  occupants  can  hardly  hear  them — 
thanks  to  new  Tr.wk  “iso-sound”  design 
that  has  both  fan  section  and  compressor 
section  floating  iudependeutly  on  sound 
and  vibration  isolators. 

With  a  5-year-Kuaranteed  hermetic 
compressor  as  the  heart,  these  complete- 
in-one-package  air  conditioners  are  engi¬ 
neered  and  built  by  Tr.wk.  And  for 


your  further  protection,  Tr.wk  has 
a  nation-wide  service  organization. 

For  heating,  cooling,  ventilating . .. 
For  any  air  condition,  turn  to 


TRIinE 

MANUFACTURING  ENGINEERS 


COPVR  'SMT  I95«  — The 
eastern  O'V,  SC« 

CANADA  LTD . TORONTO 


Motorists  who  get  around  agree  that  the  Fram¬ 
ingham  Motor  Inn  at  Framingham,  Massachu¬ 
setts,  is  one  of  the  finest  and  most  modern  motor 
courts  in  the  country. 

It  isn’t  surprising  that  the  heat  and  hot  water 
for  this  102-unit  paragon  of  repose  are  supplied 
by  two  H.  B.  Smith  boilers.  Nor  is  it  surprising 
to  those  who  know  boilers  that  the  two  boilers 
selected  for  the  installation  already  had  served 
for  a  quarter-century  in  a  Rhode  Island  hospital! 

After  25  years  of  day  and  night  service,  con¬ 
ventional  boilers  would  be  ready  for  retirement 
. . .  but  H.  B.  Smith  boilers  are  still  going  strong. 
This  is  because  they  have  vertical  cast  iron  water 
tubes  which  are  an  integral  part  of  the  boiler. 


and  are  highly  resistant  to  fuel  acids  and  feed- 
water  impurities. 

H.  B.  Smith  boilers  respond  quickly,  and 
maintain  high  efficiency  with  minimum  atten¬ 
tion.  Maintenance  costs  are  negligible  and  new 
sections  can  be  added  to  provide  greater  heating 
capacity  as  a  building  is  expanded. 

Framingham  Motor  Inn  can  look  forward  to 
another  quarter  century  of  service  from  these 
boilers.  After  all  —  they’ve  had  experience! 


After  25  years 

in  a  hospital  ~ 


CAST  IRON  BOILERS 


H.  B.  SMITH  CO.,  INC.,  WESTFIELD,  MASSACHUSETTS  •  Established  1853 
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Comfort  story  of  a  modern  department  store 

How  Honeywell  Electronics  makes 


8 


Typical  shopping  areas  in  Shillito's  illustrate  need 
for  accurate  control  of  large  open  spaces— maintained 
ideally  by  Honeywell  Electronic  Temperature  Control. 
Other  major  advantages  of  the  installation  are; 

. . .  central  control— one  operator  at  the  Honeywell  Super¬ 
visory  DataCenter  can  read  and  adjust  temperature  at  36 
locations  throughout  the  store. 

...savings  on  foo//Mg— outside  air  is  used  to  help  cut 
costs  of  refrigeration. 

. . .  savings  on  maintenance— 'nixh  central  electronic  con¬ 
trol,  fewer  men  are  needed  to  maintain  all  mechanical 
equipment. 

. . .  quick  response  of  electronic  control  system  keeps 
indoor  climate  ideal  regardless  of  changes  in  customer 
occupany. 


central  air  conditioning  pay  off 


Honeywell  Supervisory  DataCenter  provides 
central  control  of  modernized  air  conditioning 
system  in  seven -story  building 

A  MODEL  of  centrally  air  conditioned  comfort — that’s  Shillito’s 
Department  Stote,  southetn  Ohio’s  latgest. 

It’s  a  model  of  air  conditioning  convenience  and  economy,  too 
— thanks  to  Honeywell  Electronic  Temperature  Control,  chosen 
to  govern  the  Cincinnati  stote’s  recently  installed  central  heating 
and  cooling  system. 

Ait  conditioning  units  scattered  throughout  the  stote  had  caused 
discomfort  and  maintenance  headaches.  Shillito’s  management 
wanted  a  new  central  system — and  central  control  of  the  system. 
Honeywell  Electronics  provides  it. 

One  man  now  can  control  the  entire  system  from  the  Honeywell 
Supervisory  DataCenter.  At  this  single  point  he  can  adjust  38 
thermostats  and  check  temperatures  at  76  different  locations 
divided  among  the  store’s  seven  floors. 

The  result  is  bettet  shopping  climate  for  customers;  better 
supervision  of  the  air  conditioning  system  that  saves  money  for 
management — on  fuel,  powet  and  maintenance. 

Honeywell  Electronic  Temperature  Control  offers  many  unique 
advantages  in  air  conditioning  management.  It  can  setve  your 
clients  well  in  any  building,  new  or  existing,  by  providing  new 
efficiency  and  economy  in  heating,  ventilating,  air  conditioning 
and  industtial  control. 

Call  your  Honeywell  office  for  the  new  booklet  that  tells  more 
fully  how  to  apply  electronics  to  yout  clients’  problems — and  for 
information  on  the  economical  Honeywell  Periodic  Maintenance 
Plan.  Ot  write  Honeywell,  Dept.  HV-6-I()2,  Minneapolis  8,  Minn. 


112  offtcts  across  the  nation 


Electronic  Controls 
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WHEEL 

HANDLE 


ANGLE 

PATTERN 


MARSH  PACKLESS  RADIATOR  VALVES 


GRADUATED 


STRAIGHTWAY 

PATTERN 


MARSH  THERMOSTATIC  RADIATOR  TRAPS 


LEFT  HAND 
CORNER  PATTERN 


RIGHT  HAND 
CORNER  PATTERN 


CUT  OPEN 
VALVE 


CORNER  PATTERN 
(Sectional  Below) 


LOCK  AND 
SHIELD 


ANGLE 

PATTERN 


GLOBE 

PATTERN 


F&T  TRAPS 


You  probably  have  made  certain  Marsh  products  your  standbys 
without  realizing  there  are  a  lot  more  of  them  ^ 

just  as  superlative  as  the  ones  you  like  so  well  I 

Make  the  acquaintance  of  some  of  them  here,  but,  /  ,  y 

better  still— Ask  for  this  Marsh  Catalog!  ^ 


MARSH  HEATING  EQUIPMENT  CO 

Soles  affiliate  of  Jos.  P.  Morsh  Corporation 
DEPT.  U.  SKOKIE,  ILL. 

Morsh  Instrument  A  Valve  Co.  (Conodo)  ltd 
8407  103rd  St..  Edmonton.  Alberta 


MARSH  BOILER  GAUGES 


No.  12,  REPRESENTATIVE 
OF  WIDE  LINE 

VENTS 


No.  5  VENT, 
ONE  OF  MANY 


BUCKET  TRAPS 


No.  500  INVERTED 
BUCKET  TRAP 


THER  ALTI  METER  INTERNAL  SYPHON 

(Squore  and  Round)  I  (Square  and  Round) 


OUNCE  GRADUATED  RETARD 
(Also  Compound) 


STANDARD 
(Also  Compound; 
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Prepared  under  the  technical  direction  of  DR.  WALTER  O.  WALKER,  ’Genetron' 
of  Research  and  Industry,  University  of  Miami, 


A  Full  Report  Highlighting 

*  Sources  of  moisture  in  refrigeration 
systems. 

*  Problems  and  damage  caused  by 
moisture. 

*  Recommended  methods  for  removing 
moisture. 

Here's  information  of  real  practical 
value  to  the  air  conditioning  and  refrig¬ 
eration  service  engineer  ...  a  sound- 
slide  film  prepared  by  General  Chemical 
to  help  you  handle  the  problem  of  mois¬ 
ture  in  refrigeration  systems. 

"Moisture"  is  a  swift-paced,  35-minute 
sound-slide  film  in  full  natural  color.  It 
is  instructive,  informative  .  .  .  gives  au¬ 
thoritative,  up-to-the-minute  informa¬ 
tion  on  every  phase  of  the  costly  mois¬ 
ture  problem. 


refrigeration  system;  how  to  dry  out  a 
system  with  or  without  an  oven;  facts 
alx)ut  desiccants,  etc. 

Refrigeration  Service  Engineers  Society 
Members  are  invited  to  show  this  film 
at  their  chapter  meetings. 
Refrigeration  and  air  conditioning 
wholesalers,  equipment  manufacturers, 
and  contractors  are  invited  to  make 


full  use  of  it  in  briefing  their  organiza¬ 
tions  on  moisture  control,  and  to  show 
it  at  meetings  for  customers.  Also  avail¬ 
able  to  technical  schools  and  colleges 
offering  refrigeration  courses. 

Send  coupon  for  loan  of 
full -color  print  and  record.  Free  prints 
also  available  on  long  term  or  perma¬ 
nent  basis;  write  for  particulars. 


"Genetron"  Department 

GENERAL  CHEMICAL  DIVISION 

ALLIED  CHEMICAL  &  DYE  CORPORATION 
40  Rector  Street,  New  York  6,  N.  Y. 

Without  cost  or  obligation,  I  would  like  to  have  a  print  and  record  of  “Moisture” 
on  loan  for  showing  (state  preferred  dates)  _ _ 

n  If  you  do  not  have  a  sound-slide  projector,  check  here  and  a  General  Chemical 
representative  will  arrange  a  showing  for  you. 

Name _ 


Full  of  "how-to-do-it"  topicsl  Covered 
are:  how  moisture  gets  into  the  refrig¬ 
eration  system  and  how  to  keep  it  out; 
the  problem  of  “freeze-ups”  and  its  solu¬ 
tion;  the  causes  of  corrosion;  how  mois¬ 
ture  reacts  to  form  destructive  acids 
and  sludges;  how  insulation  breakdown 
and  motor  burnouts  are  related  to  mois¬ 
ture;  sound  practices  for  care  in  the 
field;  how  to  purge  moisture  from  the 


Position 


Company _ 


Where  film  will  lie  shown  (chapter  meeting,  staff  meeting,  etc.) 


Street . 
City_ 


.Zone,  _ _ State. 
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illinOiS 

(^MtnxMed 

Heating  Systems 

To  the  architect  and  engineer  an  Illinois  Control  System  of 
Steam  Heating  means  lasting  client  satisfaction;  to  the  heat¬ 
ing  contractor,  simplicity  and  ease  of  installation;  to  the 
owner,  a  sound  investment  in  comfort,  convenience  and  fuel 
economy. 

Illinois  Control  Heating  Systems  are  found  in  schools,  hos¬ 
pitals,  churches,  apartments,  commercial  and  public  build¬ 
ings  of  every  type  from  coast  to  coast.  They  are  offered  in 
five  types,  and  cover  the  complete  range  of  vacuum  and 
vapor  heating  requirements. 

Consult  the  representative  nearest  you  in  our  nation  wide  service. 
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Series  55 
Radiator  Valve 


Series  35  Steam  Trap 


Series  G 
Radiator  Trap 


Pneumatic 
Zone  Control 
Valve 


Float  and 
Thermostatic 
Trap 


^  Motorized 
Zone  Control  Valve 


ASU  Heat  Exchanger 


Condensation  Pump 


Convector 


Illinois  Healing  System  Specialties 


Installing  Illinois  Specialties,  either  in  new  pro¬ 
jects  or  to  replace  present  worn  equipment  will 
insure  maximum  service  and  economy.  Illinois 
systems  are  scientifically  balanced.  All  special¬ 
ties  are  of  our  own  manufacture,  designed  for 
coordinated  operation.  Manufacturing  a  com¬ 
plete  range  of  devices  enables  us  to  select  those 
that  will  give  the  desired  results  under  the  most 
exacting  and  widely  varying  requirements. 


flTmT^R 

ENGINEERING 


Illinois  Power  Specialties 

In  addition  to  the  equipment  illustrated  there  is 
also  a  complete  line  of  power  specialties— for 
medium  and  high  pressures. 

No  matter  what  your  problem  in  the  handling 
or  control  of  steam  and  condensate  may  be,  we 
will  be  glad  for  the  opportunity  to  discuss  it 

with  you.  lYrite  jor  bulletins 


ILLINOIS  ENGINEERING  COMPANY 


204  5  SOUTH  RACINE  AVENUE  •  CHICAGO  8.  ILLINOIS 

DIVISION  OP  AMBRICAN  AIR  PILTBR  COMPANY.  INC. 
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Duriron  is  the  high  silicon  iron  specified  by  architects 
and  engineers  for  more  than  thirty  years  for  permanent 
corrosive  waste  disposal  lines.  Duriron  is  corrosion  resistant 
to  practically  all  commercial  acids  and  other  corrosive 
solutions.  Duriron  is  ideal  for  schools,  hospitals,  laboratories, 
commercial  kitchens  .  .  .  wherever  permanent  waste 
disposal  lines  are  required. 


THE  DURIRON  COMPANY,  INC 

DAYTON,  OHIO 
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yscraper  in  "the  world's  most  air  conditioned  city." 
Houston’s  new  landmark  is  owned  jointly  by  The  Texas  National  Bank 
and  The  Continental  Oil  Company.  Floor  space  is  approximately  560,000  sq.  ft. 


POWERS 


The  ultimate  in  comfort  has 
been  provided  for  the  occu¬ 
pants  of  this  beautiful  build¬ 
ing.  With  individual  room  con¬ 
trol  they  can  select  and  enjoy 
the  temperature  they  want. 

Maximum  year-round  com¬ 
fort,  obtained  with  640  Powers 
pneumatic  summer-winter 
thermostats  controlling  1500 


Systetn  of  individual  room 

Air  conditioning  control 

used  in  this  colorful  building 

air  conditioning  units,  helps 
increase  employee  efficiency. 

When  you  want  modern  in¬ 
dividual  space  temperature 
control  specify  a  Powers  pneu¬ 
matic  system.  The  advantages 
of  its  simplicity  and  depend¬ 
able  performance  have  been 
proven  in  many  of  the  nation’s 
prominent  buildings. 


THE  POWERS  REGULATOR  COMPANY 

Skokie,  Illinois  j  Offices  in  Chief  Cities  in  U.S.A.,  Canada  and  Mexico 
65  Years  of  Automatic  Temerature  and  Humidity  Control 


ANK 


Huge  revolving  sign 
with  15  ft.  diameter 
WEATHER  EYE. 
85  feet  above  the 
21  story  building 
flashes  weather 
forecasts  by  color. 


Architect 

Bernard  Johnson  &  Associates 
Contractors 
Barber  Plumbing,  Inc. 
and  Straus  Frank  Co. 


(c54) 


here’s  what 
heating  and 
ventilating 
contractors 
say  about 
INLAND  Tl-C0‘ 

Galvanized  Steel 
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.  .  .  says  James  N.  Johnson,  Shop 
Supt.  of  The  Austin  Sheet  Metal  Co., 
Chicago,  III.  "I'i-Co  keeps  our  lalKjr 
costs  down!  When  you’re  the  sheet 
metal  contractor  for  large  housing 
projects  involving  hundreds  of 
homes,  such  as  the  Hrynhaven 
development  in  Klmhurst,  it’s  nec- 
es.sary  to  keep  a  large  inventory  of 
fittings  in  stock.  Mass  production 
of  sheet  metal  fittings  can  lie  costly 
if  you’re  having  trouble  with  crack¬ 
ing  and  flaking  of  the  ’’iron”. 
’That’s  why  we  like  Inland’s  Ti-Co. 
We  never  have  to  waste  time,  and 
money  doing  an  intricate  fitting 
over  again  because  Ti-Co’s  coating 
never  comes  off.” 


.  .  .  says  P.  W.  Olmen,  President  of 
Jamar-Olmen  Co.  and  W.  A.  Kuechen- 
berg.  President  of  R.  B.  Hayward  Co., 
co-contractors  of  the  sheet  metal  work 
on  Chicago's  new  Prudential  Building. 
"We  used  Ti-Co  exclu.sively  for  all  the 
duct  work  for  air  handling  in  the  Pru¬ 
dential  Building.  Over  1,000  tons  went 
into  the  job  in  all  .  .  .  the  largest  single 
air  handling  sheet  metal  job  ever  under¬ 
taken  in  Chicago.  With  Ti-Co  we  knew 
we  could  depend  on  getting  uniformity 
of  coaling  and  base  metal.” 


.  .  .  says  Maurice  L.  De  Wulf,  heating 
contractor  of  Roselle,  Illinois.  "Ti-Co 
Galvanized  sheets  cut  my  fabrication 
costs  20  to  25  9f!  Figure  for  yourself 
what  it  costs  to  form  a  10-foot  heating 
duct  with  a  Pittsburgh  lock  seam. 
Then  if  the  zinc  coating  flakes  or  peels 
along  the  s€*am — just  double  the  cost! 
The  job  bas  to  be  done  over,  and 
though  you  may  be  able  to  salvage 
some  of  the  material,  you  can’t  salvagti 
those  wasted  man-hours.” 


.  .  .  says  H.  G.  PrizanI,  Owner  and  Manager  of  H.  G. 
Prizant  Co.,  Chicago,  III.  "We  depend  on  Ti-Co  for 
our  profit.  Take  this  intricate  installation  in  the  new 
University  of  Illinois  Dentistry  Building,  for  example. 
Although  the  galvanized  steel  cost  less  than  $10,  there 
was  probably  about  $250  worth  of  labor  in  this  piece. 
If  the  sheets  cracked  along  the  lock  seams,  or  even  if 
their  zinc  coating  had  flaked  off  severely,  it  would  have 
meant  re-doing  the  entire  job.  With  Ti-Co  we  don’t  have 
to  worry  about  re-doing  jobs  because  of  steel  failure.” 


.  .  .  says  Mr.  Earl  Rocky,  Supt.  of 
O.  A.  Wendt  Co.,  Chicago,  III. 

"I  wouldn’t  use  anything  but 
I'i-Co  in  my  shop.  We  have  Ijeen 
using  clo.se  to  .500  tons  of  Inland 
Ti-(/0  per  year  for  the  past 
several  years  and  I  have  yet  to 
have  a  sheet  flake  on  me.  Even 
on  the  lock.seamer,  and  we  make 
our  seams  especially  tight,  Ti-Co 
performs  beautifully.  Ask  any 
of  the  boys  in  my  shop  and 
they’ll  tell  you  the  same  thing.” 


.  .  .  says  Fred  Rickey,  Supt.  of  F.  R. 
Inskip  &  Co.,  Champaign,  III.  "Ti-Co 
Calvanized  sheets  save  us  HOfi  a 
sheet.  We  u.sc'd  to  waste  a  lot  of  time 
and  material  with  conventional  gal¬ 
vanized  before  they  were  ready  for 
pattern  layout.  We  lost  about  ten 
minutes  shop-time  on  the  shear  and 
about  a  pound  of  metal.  Then  we 


had  to  refigure  the  sheet  size  to  make 


a  layout.  We  don’t  have  this  waste 


using  Inland  'I'i-f/O  shetds.  I’hey’re 


always  uniform.  We  make  layouts 


and  shear  Ti-Co  as  delivered.  And 


we  save  at  U'ast  $2,.500  a  year.” 


Yes,  more  and  more  sheet  metal  contractors 
throughout  the  middle  west  are  learning  the 
tremendous  difference  between  Ti-Co  and  just 
any  conventional  galvanized  sheet.  Inland 
Ti-Co  is  made  by  a  special  continuous  galva¬ 
nizing  process  which  eliminates  the  brittle  iron- 
zinc  layer  that  causes  conventional  galvanized 
coatings  to  flake. 

Ask  your  dealer  for  Inland  Ti-Co  and  look  for 
this  stencil  on  all  your  galvanized  sheets. 

INLAND  STEEL  COMPANY 

38  South  Dearborn  Street  •  Chicago  3,  Illinois 

Sales  Offices:  Chicago  •  Milwaukee  •  St.  Paul  •  Davenport 
St.  Louis  •  Kansas  City  •  Indianapolis  •  Detroit  •  New  York 
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Sisters  under  the  skin 


m  m  m 


when  it  comes  to  cruising  speed” 


Douglas  Atrc^aft  Company,  Inc.  D»vJSion.  El  Segu^do.  California 
Architect  &  Engineer:  Holmes  A  Narver,  Inc.,  Los  Angeles,  Calit. 
Heating  Contractor  E.  Willardson,  Inc.,  Los  Angeles.  Cahf. 


■  No  one  knows  the  importance  of  “cruising  speed”  opera¬ 
tion  in  aircraft  better  than  the  Douglas  Aircraft  people. 
They  know  an  airplane,  to  be  efficient,  to  operate  eco¬ 
nomically,  to  have  longer  life,  must  fly  at  “cruising  speed.” 
They  know,  too,  there  must  be  extra  reserve  power  for 
take-off— for  emergencies.  So,  when  it  came  to  boiler  selec¬ 
tion  for  the  new  A4D  Skyhawk  production  facilities  at  their 
El  Segundo,  California  Division,  it  was  only  natural  they 
turned  to  Kewanee  Reserve  Plus  Rated  Boilers  with  50% 
extra  built-in  power  assuring  “cruising  speed”  operation. 
For  “cruising  speed”  means  less  .strain— less  wear.  It  means 
higher  efficiency  ...  it  means  lower  maintenance  and  repair 
costs.  Kewanee  Boilers  are  rated  on  nominal  capacity  with 
reserve  to  take  care  of  normal  needs— meet  emergencies  of 
the  pre.sent— fluctuating  loads  and  future  expansion.  A 
boiler  rated  on  maximum  capacity,  operating  at  constant 
top  speed,  requires  more  maintenance,  constant  attendance, 
and  finer  burner  adjustment  to  maintain  efficiency.  So, 
choose  Kewanee— for  lower  fuel  and  maintenance  costs 
more  efficient  “cruising  speed”  operation. 

KEWANEE  BOILER  DIVISION  of  AMERICAN '(Standard 

101  Franklin  Street,  Kewanee,  Illinois 


Kewanee-Ray  Boiler-Burner  Unit 
— assurmo  dependable  around 
the  clocK  operation  to  help  protect 
the  health  of  Douglas  Aircraft 
employes. 


rated 


you  can  depend  on  Kewanee  engineering 
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YOUR  READING  TUBE  DISTRIBUTOR  HAS 
THE  ANSWER  -Taifor- Made  for  You! 


QUALITY  P-'ODUCT 

At  Reading,  we  make  tubing  and  only  tubing 
— in  one  of  America's  most  modern,  com¬ 
pletely  integrated  mills.  By  specializing,  we 
can  deliver  a  better  product  to  you  ...  a 
product  that  you  can  depend  upon  to  build 
good  will,  as  well  as  your  business. 


Reading's  unique  4-way  inspection  checks  and 
certifies  accurate  adherence  to  the  most  ex¬ 
acting  standards.  Constant  metallurgical,  hy¬ 
drostatic,  physical  and  visual  tests  make  any 
product  bearing  the  Reading  label  a  product 
that's  second  to  none  in  the  industry. 


0  PcNDA"-LE  D^liVtRV 

Wherever  your  warehouse,  you're  within  easy 
reach  of  a  Reading  Tube  depot.  You  can  al¬ 
ways  be  sure  of  getting  the  right  amount  of 
tubing,  at  the  right  time,  to  meet  even  the 
most  urgent  orders. 


In  Reading's  research  laboratory,  expert  tech¬ 
nicians  are  constantly  on  the  alert  for  new 
ideas  .  .  .  continually  searching  for  new  meth¬ 
ods  to  improve  our  products  .  .  .  striving  to 
maintain  that  degree  of  quality  and  perform¬ 
ance  for  which  Reading  Copper  Tube  is 
famous  throughout  the  industry. 


EASY-TO-HANDLC  ‘ 


All  Reading  Copper  Tubing  comes  packed  in 
handy  “Readi-Pakt"  cartons  .  .  .  clearly 
labeled  for  instant  identification  .  .  .  easy  to 
handle  and  store . . .  designed  to  afford  utmost 
protection. 


Reading's  Field  Engineering  Department  — 
staffed  by  competent  tubing  engineers  who 
are  thoroughly  trained  to  handle  all  types  of 
Copper  Tubing  problems  —  is  at  the  disposal 
of  our  Distributors  at  all  times. 


DISTRIBUTION 

DEPOTS: 


READING.  PA. 

WOODSIDE.  L.I..  N  Y. 

57-i7  Northern  Blvrl. 

CHICAGO.  ILL. 

724  W.  50th  St. 

HOUSTON.  TEXAS 

1121  Rothwell  St . 


DALLAS.  TEXAS 

9000  Sovereign  Row 
Brook  Hollow 
Industrial  District 

OAKLAND.  CALIF. 

410  Hegenberger  Road 

LOS  ANGELES.  CALIF. 

120  No.  Santa  Fe  Ave. 


DENVER.  COLO. 

2845  Walnut  St 

CLEVELAND.  OHIO 

4615  Perkins  Ave, 

ATLANTA.  GA. 

690  Murphy  Ave. 
S.W.,  Unit  5,  Bldg.  B 


EMPIRE  STATE  BLDG.,  NEW  YORK  1,  N.  Y. 


PLANT:  Reading,  Pa. 


Sold 

Through 

Wholesalers 

Only 


mm 


TUBE  CORPORATION 
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These  Crane  valves  holding  25  microns  absolute  pressure 
after  2  years  on  vacuum  service 


They’ve  allowed  no  in-leakage  at 
the  seat,  bonnet-joint,  or  through 
the  diaphragm.  No  maintenance 
whatever  has  been  given  the  valves 
since  installed.  They  operate  easily 
and  look  good  for  such  service  in¬ 
definitely. 

This  high  efficiency  performance 
is  mainly  due  to  Crane  separate 
disc  and  diaphragm  design.  The 
diaphragm  used  as  a  bonnet  seal 
only  is  not  subject  to  destructive 
crushing.  Conventional  tyi>e  disc 
and  body  seat  provide  a  metal-to- 
Neoprene  seating  that’s  ideal  for 
vacuum  and  hard-to-hold  fluids. 


Moderately  priced.  Crane  dia¬ 
phragm  valves  deserve  your  con¬ 
sideration  for  many  ordinary  serv¬ 
ices,  as  well  as  sludges,  slurries  and 
corrosive  fluids. 

They  are  made 

in  a  wide  variety 

of  body  and  trim 

materials,  in  M  £jl^  m 

to  12  in.  sizes.  . 

Ask  your  local  1ft 

Crane  Repre-  1 ^ 

sentative  about 
them,  or  write  to 
address  below  for 
literature. 


CRANE 


VALVES  &  FITTINGS 
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The  Case  History  —  Valves  fre¬ 
quently  are  the  most  critical  points 
in  a  vacuum  system.  But  that’s 
not  the  case  with  this  large  South¬ 
ern  light  metals  refiner. 

This  plant  reports  no  trouble  or 
expense  over  a  2-year  period  in 
maintaining  a  vacuum  of  less  than 
25  microns  absolute  for  its  distilla¬ 
tion  jjrocess. 

The  tight-holding  valves  installed 
about  2  years  ago  on  the  lines  from 
vacuum  pumps  shown  above  are 
Crane  No.  1611  diaphragm  pattern. 
These  12-in.  packless  iron  body 
valves  are  used  about  once  daily. 


Since  1855— Crane  Co.,  General  Offices:  Chicago  5 


— Local  Service  Everywhere  Through  Branches  &  Wholesalers 


3  Types  of 


★  For 
Bulletin 
Fixed 


7^  BISHOP  &  BABCOCK  ^ 
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For  Small  to  medium  size  buildings. ★ 
Featuring  Steel  Venturi  Type  Inlet  Orifice. 


Propeller  Fan 
Ventilation 


Marley  Double-Flow  Aquatowers,  like  all  successful  original 
products,  have  an  invaluable  advantage.  They  were  designed  to  fill  a  definite  economic  need, 
not  to  secure  a  share  of  an  existing  market.  And,  drawing  on  the  experience  of 
hundreds  of  installations  and  on  35  years  of  specialization  in  cooling  tower  design, 

Marley  constantly  improves  Double-Flow  Aquatowers.  Marley  engineers  are 
uninhibited,  unconfined  by  tradition;  they  have  a  single  objective  —  the 

finest  low-silhouette  cooling  tower  for  the  commercial-institutional 

capacity  field.  This  is  why  Double-Flow  Aquatowers 
continue  to  be  the  outstanding  choice  of  engineers,  architects  and 

contractors  on  three  continents.  ‘Trademark  Reg. 


The  Marley  C  o  m  p  a  n  y 


Kansas  City,  Missouri 
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QUIETER  TURNOVER  HERE 


GIVES  YOU  QUICKER  TURNOVER  HERE  .  .  . 


FAFNIR  BALL  BEARING 
RUBBER  CYLINDRICAL  CARTRIDGES 


for 

air  conditioning 
and 

heating  equipment 


FAFNIR 

mmff 

RA-PP  TYPE 
BALL  BEARING 


Balls  and  races  specially 
ished  for  super-quiet  perform- 
once. 

Extended  inner  ring  for  greater 
shaft  support. 


Self  locking  collar  for  easiest 
assembly  .  .  .  securely  locks 
bearing  to  shaft  with  mere 
twist  of  wrist. 


Patented  Plyo  Seals  thot  posi¬ 
tively  keep  dirt  out,  lubricant 
in.  Bearing  is  prelubricated 
with  correct  omount  of  long¬ 
life,  factory-filtered  grease. 
Relubrication  is  never  required. 


SEND  FOR  THIS  six-page 
bulletin  containing  detailed 
information,  including  dimen¬ 
sions  and  load  ratings,  of 
Fafnir's  complete  line  of  super¬ 
quiet  ball  bearings  and  rubber- 
cushioned  ball  bearing  units. 


Super-quiet,  maintenance-free  performance,  plus  low  cost 
and  superior  design  features  make  these  Fafnir  Ball  Bearing 
Units  an  excellent,  economical  choice  for  household  air  con¬ 
ditioning  equipment  —  or  for  any  equipment  where  quieter 
operation  can  increase  sales  appeal  and  customer  satisfaction. 

Fafnir  Rubber  Cylindrical  Cartridges  are  equipped  with 
RA-PP  Type  Super-Quiet  Ball  Bearings.  These  bearings  fea¬ 
ture  balls  and  races  specially-finished  for  extra-silent  service. 
They  are  pre-packed  with  long-life  lubricant,  factory-filtered 
to  reduce  friction,  wear,  and  noise,  and  to  extend  bearing 
life.  Housed  in  electric  current-conducting  rubber  grommets, 
they  require  no  metallic  grounding  springs  or  clips. 

Fafnir  RCSM  TYPE  CARTRIDGEIS  are  specifically  de¬ 
signed  to  interchange  with  other  makes  of  ball  bearing  rub¬ 
ber-cushioned  cartridges,  while  RCR  TYPE  CARTRIDGES, 
available  in  sizes  to  fit  standard  type  sleeve  bearing  brackets, 
make  replacement  of  ordinary  sleeve  bearing  mountings  easy 
and  economical.  Write  for  detailed  information  and  speci¬ 
fications.  The  Fafnir  Bearing  Company,  New  Britain,  Conn. 

FAFNIR 

BALL  BEARINGS 
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Architect:  Welton  Becket,  F.  A.I.  A.  &  Associotes 
General  Contractor:  Del  E.  Webb  Construction  Co. 
Air  Conditioning  Contractor:  F.  B.  Gardner  Co. 
Mechanical  Contractor:  Scott  Co. 


NEW  CONCEPT  OF  HOTEL  CONSTRUCTION  known  as  total  de¬ 
sign  integrates  every  element,  from  structural  steel  to  the  air 
conditioning  system  — Worthington  air  conditioning,  of  course. 


New  Beverly  Hilton  air  conditioned  by  Worthington 


Each  room  in  the  magnificent  new  Beverly  Hilton 
has  its  own  individually  controlled  air  conditioner, 
consisting  of  a  fan  and  coil  unit.  These  fan  and  coil 
units  supply  year-round  heating  and  cooling. 

The  entire  1000-ton  system  was  selected  after  rigid 
tests  under  supervision  of  architect  Welton  Becket's 


staff.  A  pair  of  Worthington  400-ton  centrifugal 
compressors  and  two  100-ton  Worthington  F*ackaged 
Water  Chillers  provide  refrigeration  for  the  complete 
air  conditioning  system.  Worthington  Corporation, 
Air  Conditioning  and  Refrigeration  Division,  Section 
HP,  Harrison,  New  Jersey.  a-6.74 


WORTHINCTON 


CLIMATE  ENGINEERS  TO  INDUSTRY,  BUSINESS  AND  THE  HOME 
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and  built  for  years  of  extra  service 


lull  aiinm  UintllHIUHS  are  the  only  pack 
aged  units  with  an  integrated  and  built-in  induced 
draft  system  (as  shown  at  the  left). 

Superior's  induced  draft  maintains  a  negative 
pressure  in  all  4  passes  of  the  boiler  as  well  as  in 
the  combustion  chamber  eliminating  the  need  of 
spring-loaded  pressure  relief  doors  commonly  used 
on  forced-draft  types,  and  eliminating  the  forcing  of 
dirt,  soot  or  combustion  gases  into  the  boiler  room. 

The  multiple  fans  operating  at  lower  tip  speeds 
also  eliminate  much  of  the  noise  and  the  high  speed 
"whine"  found  where  high  speed  turbines  are  used. 

A  very  important  advantage  of  Superior's  induced 
draft  system  is  in  the  evenness  of  its  draw  across 
all  of  the  tubes  in  the  fourth  pass.  This  even  dis¬ 
tribution  of  the  hot  gases  eliminates  the  danger  of 
overworked  or  burnt  out  tubes  and  adds  years  to 
the  life  of  the  boiler. 

Superior  Steam  Generators  are  built  in  18  sizes 
from  20  to  600  b.h.p.  for  pressures  to  250  p.s.i.  burn¬ 
ing  oil  or  gas  or  both. 

Write  today  for  Catalog  819  F 


jypfRIOR 


the  most  rugged  and  dependable 
packaged  fire  tube  boiler  made . . . 


for  performance  you  can  BANK  on 


SUPERIOR  COMBUSTION  INDUSTRIES  INC. 
TIMES  TOWER.  TIMES  SQUARE,  NEW  YORK  36,  N.Y. 
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AIRTEMP  INSTALLATIONS 


2  PARK 

AVENUE  BLDG. 
N«w  York  City 
CootuHiog 
Enginoors: 
Soon  and  Kopf. 
Modianical 
Contract  or»: 

Konnody, 
Schaidol  and 
Yovng. 


CHRYSLER  ENGINEERING  MEANS 


QUIET  OPERATION  AND  SATISFIED  CLIENTS! 

You  can  hardly  hear  Airtemp,  it’s  so  quiet!  Chrysler  engineering 
has  made  the  difference,  reduced  the  sound  to  a  whisper.  Airtemp  has 
been  manufactured  to  higher  tolerances.  Moving  parts  are  dynami¬ 
cally  balanced.  Pressure  lubrication  reduces  friction  and  wear.  The 
result  is  air  conditioning  you  can  feel  but  not  hear. 

Quality  engineering  means  a  better  product  every  time.  It  means 


«OOSEVElT 

HOTEl 

Waco,  Toxas. 
Consulting 
Enginoof: 

P.  N.  Vinthor. 
Dallas,  Toxas. 


lower  installation  and  maintenance  costs,  continuous  peak  perform¬ 


ance  and  more  efficiency.  It  means  happier,  more  satisfied  clients. 

Write  today  for  complete  information  about  Chrysler-Engineered 
Airtemp  air  conditioning. 


FOR  EVERY  NEED  IN  HOMES,  BUSINESS,  INDUSTRY 


/vJvtiAVVp 

'  CONSTRUCTION  * 
CORPORATION 


8UB8ID1ARY  OPCHRT8UBR  OORP. 


Airtemp  Construction  Corporation,  Dept.  AC-6-56 . Dayton  1,  Ohio. 
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money- saving  "package”  for 
heating  and  hot-water  service! 


Money-saving  advantages 

•  low  complete  cost 

•  completely  factory-assembled 

•  saves  floor  space 

•  factory  fire-tested 

•  operating  simplicity 

•  rugged  industrial  burner 

•  water  heating  coils 

•  automatic  controls 

•  quiet  operation 

•  smokeless  combustion 

•  easy  over-all  accessibility 

•  one-source  responsibility  for 
complete  unit 

•  nation-wide  factory-schooled 


POIVEIWAK 


automatic 

packaged 


•  Here  is  today  s  best  buy  m  boilers  for  providing 
dependable,  cost-saving,  low-pressure  steam  or  hot 
water  heating  for  a  wide  variety  of  commercial  and  in¬ 
dustrial  requirements.  Its  many  money-saving  features 
make  POWER-PAK  the  ideal  boiler  for  heating  loads 
up  to  25  hp  in  schools,  churches,  motels,  markets, 
stores,  restaurants  and  taverns,  bakeries,  florists,  garages, 
warehouses,  launderettes,  industrial  plants  or  any  other 
requirements  within  its  capacity  range.  You  can  count 
on  POWER-PAK  for  dependable,  money-saving  per¬ 
formance  because  it  is  built  and  backed  by  the  builders  of 


Power  master— the  modern  packaged  boiler  with  industry¬ 
wide  recognition  for  quality  and  service  satisfaction. 

Investigate  the  advantages  of  POWER-PAK  for  your 
heating  requirements.  Send  for  Bulletin  1233  for  more 
information  on  this  new  money-saving  boiler. 

Builders  of  Dependable  Boilers  Since  1885 

(ORR  &  SEHIROUIER,  IRC. 

Morgantown  Road,  Reading,  Pa. 


insures  your  reputation 


of  Thermostatic  Controls 

LAWLER  AUTOMATIC  CONTROLS,  INC.  453  North  MacQuesten  Parkway,  Mount  Vernon,  N.  Y. 
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Performance  Tested"  for  Longer  Life 


STEAM  TEMPERATURE 
REGULATORS 


SHOWER  MIXING 
VALVES 


TEMPERING 

VALVES 


WATER 

CONTROLLERS 


TEST-OF-TIME 


Lawler’s  longer- lasting  quality 


Lawler’s  ‘‘Performance-Tested’’  design  combines  pio¬ 
neering  experience  with  engineering  leadership.  The 
use  of  specially  chosen  metals  assure  YOUR  cus¬ 
tomers  years  of  positive,  accurate  temperature  control 
with  lowest  maintenance  cost  .  .  .  the  best  insurance 
YOUR  REPUTATION  can  have. 


NOW  —  NEW  STREAMLINED  DIAL 
PLATE  REPLACES  FOUR.  HIDES  ALL 


For  clean  modern  lines  and  neater  in¬ 
stallations.  the  NEW  LAWLER  “BCA" 
SHOWER  MIXING  VALVE  leads  the  field. 
Valve,  stops  and  eherks  with  strainers  now 
appear  as  one  unit  ...  concealed  behind 
the  dial  plate,  yet  readily  accessible.  Ex¬ 
posed  parts  finished  in  polished  ehrome. 
Internal  sliding  parts  are  stainless  steel. 


WORLD’S  LARGEST  AIR  CONDITIONED 
COMMERCIAL  OFFICE  BUILDING  USES 
75  FANS,  22  CONDITIONING  UNITS  BY 

"BUFFALO" 


"liufjulo"  I  yf>c  HI.  I  ans  bundle  air  in  Socony  Mobil  bnildin};.  'ibese 
funs  (some  of  tbeni  feet  bigb)  pins  "Knffulo"  A.xiul  lion  I  uns  und 
"Hnffulo"  Sbortboy  \' entilution  L’nits  move  ull  (be  uir.  I’(.l.\\'  Dehnmi- 
difiers,  llnmidifiers  und  PC  Air  Conditioning  Cuhinets  process  tbc  uir 
for  t  urious  zones. 


A  new  landmark  at  Lexington  and  42nd  St.,  New  York,  the  Socony 
Mobil  building  is  a  model  for  office  buildings  of  the  future.  It  is  the 
largest  fully  air  conditioned  commercial  office  building  in  the  world 
—  the  largest  built  in  New  York  in  a  quarter-century.  Offering  so 
much  to  tenants,  it  is  little  wonder  that  its  1,300,000  square  feet  were 
virtually  100%  rented  before  completion. 


Selection  of  "Buffalo”  for  all  the  fans  and  many  of  the 
conditioning  units  reflects  the  confidence  which  engi¬ 
neers,  owners  and  contractors  have  placed  in  "Buffalo” 
for  the  past  79  years.  You  will  find  "Buffalo”  air  handling 
equipment  in  outstanding  plants,  hotels,  institutions, 
stores  and  public  buildings  throughout  this  hemisphere. 
And  everywhere,  you  will  find  it  performing  to  satisfac¬ 
tion,  because  "Buffalo”  builds  the  "Q”  Factor*  of  Quality 
into  every  unit.  If  you  have  a  job  for  air,  write  "Buffalo” 
into  the  plans  to  insure  the  results  you  want. 


\en  Soiony  Mobd  hnilding,  Setv  York  City,  (iulbreutb  Corp..  owner; 
Juros.  liunm  &  Holies,  Consulting  lingineer:  Kerby  Sunnders,  Inc.,  Air 
Conditioning  (.ontructor;  Tnrner  Construction  Co.,  Hnilder. 


*The  "Q”  Factor  —  the  built-in  Quality  which  provides  trouble-free  satisfaction  and  long  life, 

BUFFALO  FORGE  COMPANY 

BUFFALO,  NEW  YORK 

Canadian  Blower  &  Forge  Co.,  Ltd.,  Kitchener,  Ont. 


VENTIIATING  AIR  ClEANING  AIR  TEMPERING  INDUCED  DRAFT  EXHAUSTING  FORCED  DRAFT  COOLING  HEATING  PRESSURE  BLOWING 


HOW  TO  KEEP  AN  OYSTER  COOL 


The  photo  above  illustrates  a  new  and  unusual 
use  of  air  conditioning— believed  to  be  the  first  appli¬ 
cation  of  its  kind  anywhere. 

Oysters  at  the  J.  H.  Miles  and  Company  plant  in 
Norfolk,  Va.,  were  formerly  stored  on  ice  overnight, 
still  in  their  shells,  until  they  could  be  shucked  and 
packed  the  next  day. 

Now,  however,  they  bask  in  luxurious  air  cooled 
comfort,  thanks  to  a  novel  air  conditioning  system.  As 
they  are  unloaded  from  the  oyster  boats,  the  bivalves 
are  piled  over  perforated  pipes  on  the  storage  room 
floor.  Cold  air  is  forced  through  the  pipes  and  perme¬ 


ates  the  piles  of  oysters,  keeping  them  cool  and  fresh 
until  the  next  day's  shucking.  Cold  air  is  also  supplied 
into  the  space  through  grilles. 

Two  specially  designed  Mario  Ceiling  Type  Air 
Conditioning  Units  (top  of  photo)  supply  the  cooling. 
Each  unit  has  an  air  volume  of  4000  CFM  at  4"  ex¬ 
ternal  static  pressure.  The  units  art  arranged  with 
stainless  steel  shaft  and  hot  dipped  galvanized  casing, 
with  1"  of  waterproof  insulation. 

Baker  &  Co.,  Norfolk,  was  the  air  conditioning 
contractor  on  the  project. 


B  For  any  air  conditioning  problem— unusual  or  otherwise— you'll  find  a  solution 
in  the  comprehensive  line  of  Mario  quality  equipment. 

Write  today  for  information  and  literature. 


MARLO  coil  CO. 


SAINT  LOUIS  10,  MISSOURI 

Quality  Air  Conditioning  and  Heat  Transfer  Equipment  Since  1925 
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G-B  DISTRIBUTORS 

Anarilla,  Tei. . .  DRakt  3-5S63 
AtiMta  . . .  SYcamore  4-9511 
■llllagt,  Mont. . .  9-2419 
lirmlnfkan,  Ala. . .  4-6722 
4-5461 

Iraokllna,  Mas*. . .  LO  6-8381 
Boffalo,  N.  Y. . .  PArktlde  3710 
Chartottaa,  W.  Va. . .  3-9467 
Charlattan  HU.,  S.  C. . .  4-5973 
CharlitU,  N.  C. . .  ED  3-8625 
Chicago  . . .  WAterfall  8-8135  or 
FUlton  5-0550 

Cincinnati . . .  CHorry  1-7435 
Clovoland  . . .  SKylIno  1-4200 
Colombia,  S.  C. . .  2-3361 
Colombot,  Ohio . . .  FAIrfax  6033 
Dallas,  ..  HU  4691  or  PR  7605 
Davonoort,  Iowa . . .  2-6205 
Donvar,  Colo. . .  CHorry  4-6569 
Ootrolt . . .  TAthmoo  5-6000 
El  Paso,  Tax. . .  PRospect  2-7481 
Fargo,  N.  B...4411 
Ft  6mlth,  Ark. . .  SUnsot  3-1155 
Ft.  Wayno,  InO. . .  ANthony  8482 
Ft  Worth,  Tax. . .  FOrtuno  4827 
graonsboro,  N.  C. . .  2-5250 
gollport  Miss. . .  3866 
Nooston  . . .  JAckson  9-4649 
loOlanaOOllS  . . .  MEIroso  5-3451 
Iron  Mt,  Mich. . .  2990 
Jackson,  Miss. . .  3-3597 
Jacfcsonvilla,  Fla. . .  6-7636 
Joglln,  Mo. . .  MAyfaIr  4-4366 
Kansas  City,  Mo. . .  GRand  1-0700 
UtUo  Rock  . . .  FRanklln  2-7221 
Los  Angolas . . .  ANgslus  3-6961 
Laolsvilla  . . .  jumper  4-7845 
Memphis . . .  JAckson  6-7321 
Miami,  na. . .  65-2595 
Mllwankoo,  .  Grsonflold  6-9500 
HashvlUe,  Tann. . .  4-6661 
Now  Nason  . . .  MAIn  4-7682 
Now  Orlaans,  La. . .  CAnal  7781 
Now  York  . . .  worth  4-8550 
Oklahoma  City . . .  REgont  9-2825 
Omaha,  Nobr. . .  ATIantIc  1155 
Philadelphia . . .  GArflald  6-8240 
PIttsborgh  . . .  CHurchlll  1-7100 
Phoenix,  Artx. . .  ALpIno  4-9764 
Raleigh,  N.  C. . .  2-3501 
Richnmnd,  Va. . .  82-6748 
Rockford,  III. . .  2-3711 
Salt  Laka  City . . .  ELgIn  9-1966 
San  Antonio . . .  TAylor  2-1509 
San  Francisco . . .  SUttsr  1-5967 
Sasannati,  Ga. . .  62461 
Schonoctady  . . .  FR  74770 
Soattio,  Wash. . .  SEneca  7250 
St  Laois . . .  CHestnut  1-0445 
St  Pool . . .  Midway  6-7865 
Syracaso,  N.  Y. . .  734216 
Tallabassoo . . .  2-3593 
Talsa,  Okla. . .  CHorry  24145 
Tnpola,  Miss. . .  2245 
Washington,  0.  C. . .  AO  4-192S 
Wichita . . .  AMhorst  7-1208 


and  move  up  to  7500  fpm  of  air- 


without  objectionable  noise! 

without  eroding  the  duct  liner! 

without  much  more  air  resistance  than 
you  get  from  bare  metal  ducts! 


For  performance,  there  is  nothing  on  the 
market  today  like  Ultralite  #300  —  the 
only  spray-coated  duct  liner  of  long  tex¬ 
tile  type  glass  fibers. 

Ultralite  #300  possesses  the  density  that 
it  takes  to  silence  high  frequency  fan 
noise.  Its  long  staple  strength  and  spray¬ 
coating  prevents  delamination  even  in 
high  velocity  systems.  And  its  .021  fric¬ 
tion  coefficient  compares  very  favorably 
vrith  .019  coefficient  of  unlined  bare 


metal  ducts. 

Ultralite  #300's  performance  in  all  air 
conditioning  systems  —  low,  medium  or 
high  velocity  —  can  well  mean  the  dif¬ 
ference  between  a  successful  and  an  un¬ 
satisfactory  job  .  .  .  may  even  mean  a 
difference  in  the  size  of  duct  required  to 
handle  the  flow  of  air!  Get  the  facts  to¬ 
day  from  your  nearby  Ultralite  distribu¬ 
tor  whose  phone  number  is  listed  in  the 
adjacent  column. 


Write  Today  for  New  8*Page  Technical  Brochure 
"Ultralite  Thermal  and  Acoustical  Duct  Insulations" 


Thermal  and  acoustical  insulations  •  Molded  glass  fiber  pipe  insulation 
Pipe  couplings  and  fittings 

222  W.  10th  St.,  Kansas  City,  Mo. 
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THE 


EQUEL 


"...or  equal" 


standard  2"  FAR-AIR  Panel  Filter. 


Send  for  your  copy  showing 
complete  specifications  on  the 
FAR-AIR  line  of  quality  filters. 


When  you  see  this  specification . .  .“FAR- AIR®  filters  or  equal’ 
remember  that  these  filters  have  no  equal.  Substitutes 
mean  contributions  to  the  junk  pile  and  higher  eventual  costs, 
so  it  pays  to  install  the  finest— FAR- AIR. 

In  FAR- AIR  you  get  filters  that  handle  more  air  with 
greater  efficiency.  Because  of  their  greater  dirt-holding  capacity, 
you  save  up  to  60%  in  maintenance.  The  “lifetime  engineering’’ 
of  FAR-AIR  filters  with  their  heavier  frames,  reinforcing 
rods  and  other  features,  insures  that  each  unit  will  continue 
to  operate  with  replacements  virtually  eliminated. 

Yes,  you’ll  want  to  use  FAR-AIR  filters  eventually,  so  why  not 
install  them  initially.  Write  for  complete  catalog  information  to 
FARR  COMPANY,  P.O.  Box  45187,  Airport  Station, 

Los  Angeles  45,  California. 

FARFR^^v 

Ay  COMPANY  Y-A 

(  \^NO  COMPROMISE  ON  QUALITYj"] 

Los  Angeles,  New  York,  Chicago  /^/ 

New  Orleans 
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Your 


first  rccoiwi'*® 

*  fired 


MSDONNELL  Feeder-Cut-Off  Combination 


One  way  to  safeguard  an  automatically 
fired  boiler  is  to  equip  it  with  a  low  water 
fuel  cut-off . . .  but  is  this  enough? 

Well  .  .  .  the  more  deeply  you  dig  into 
the  causes  of  boiler  trouble,  the  more  firmly 
convinced  you  will  become  that  every  auto¬ 
matically  fired  boiler  should  be  equipped, 
not  just  with  "something,"  to  safeguard  it, 
but  with  everything  modern  skill  and  knowl¬ 
edge  has  to  offer. 

And  everything  means  both  a  boiler  water 
feeder  ana  a  low  water  fuel  cut-off.  You 
have  them  in  their  most  advanced  and  de¬ 
pendable  form  in  the  McDonnell  feeder- 
cut-off  c  mbinations  illustrated  here. 

Of  course  some  heating  men  will  bring 
up  the  question:  "Why  both?  Why  do  you 
make  low  water  cut-offs  if  they  are  not 
enough?” 

Our  first  answer  is  that  we  would  not 
make  low  water  cut-offs  if  they  didn’t  do  a 
good  job,  and  we  wouldn’t  make  feeder- 
cut-off  combinations  if  they  didn’t  do  a 
still  better  job.  But  the  final  answer  goes 
back  to  the  basic  obligation  of  the  heating 
man — the  obligation  to  give  the  boiler 


owner  automatic  operation  and  the  maxi¬ 
mum  safety  available. 

There  are  some  conditions  under  which 
only  a  low  water  cut-off  could  save  a  boiler: 
extreme  priming  or  foaming,  for  example, 
or  a  big  leak  in  the  system,  or  a  failure  of 
water  supply. 

And' there  are  some  conditions  under 
which  only  a  water  feeder  could  save  the 
day:  on  a  gas-fired  job,  for  instance,  if  the 
electric  gas  valve  failed  to  click,  or  on  a 
stoker-fired  boiler  when  a  considerable 
firing  continued  after  the  blower  was 
stopped  —  or  perhaps  a  job,  placed  on 
manual  operation. 

More  conditions  could  be  cited,  but  the 
fundamental  point  is:  leave  out  either  the 
feeder  or  the  cut-off  and  you  leave  out  some 
precautions. 

Yes,  as  shown  below,  the  feeder-cut-off 
combination  gives  both  mechanical  safety 
and  electrical  safety.  It  eliminates  the  pit- 
falls  of  manual  filling.  It  "makes  the  boiler 
water  level  as  automatic  as  the  firing.” 
Make  it  your  first  recommendation  for  all 
boilers.  Ask  for  latest  complete  catalog. 


MCDONNELL  &  MILLER,  fnc.,  3500  N.  Spaulding  Avenue,  Chicago  18,  Illinois 

Wfiaf  a  feeder  cut-off  combination  gives  you: 

I  MECHANICAL  SAFETY  2  ELECTRICAL  SAFHY  3  AUTOMATIC  OPERATION 


Feeder  keeps  water  level 
at  safe  minimum — feeds 
make-up  water  when 
and  as  needed. 


If  an  emergency  arises, 
such  as  extreme  priming 
or  foaming, so  that  feed¬ 
er  can  not  keep  up  with 
boiler  needs,  the  cut-off 
switch  cuts  the  current 
to  the  burner. 


When  the  emergency 
has  passed,  the  water 
level  control  is  returned 
to  the  feeder.  A  com¬ 
pletely  automatic  cycle 
that  "makes  the  water 
level  control  as  auto- 
—  —  j-  matic  as  the 
firing." 

2V4'' 


M£  DONNELL 


ELECTRICAL 

SAFETY 


A  MECHANICAL 
▼  SAFETY 


For  the  smaller  boilers  ~ 
No.  47-2  feeder  cut-off  com¬ 
bination  for  boilers  up  to  5000 
sq.  ft.  Maximum  steam  pressure, 
25  lbs. 


A  ELECTRICAL 

▼  .SAFFTY 


A  MECHANICAL 
^  SAFETY 


For  the  larger  boilers  — 
No.  51-2  feeder-cut-off  combi¬ 
nation  for  boilers  above  5000 
sq.  ft.  capacity.  Maximum  steam 
pressure,  35  lbs. 

No.  53-2  feeder-cut-off  combi¬ 
nation  for  boilers  of  any  size. 
Maximum  steam  pressure,  75  lbs. 


Rememlier  —  the  some  difficulties 
can  occur  in  hot  water  boilers.  So 
give  them  the  some  dual  mechani¬ 
cal-electrical  safety  with  feeder 
cut-off  combinations.  Use  McDon¬ 
nell  No.  247-2,  51-2,  53-2. 


Random  Thoughts  from  a  Filter 


Engineer 


by  C.  ff  .  Savitz 

•  A  FEW  ELECTRONIC  AIR  CLEANER  "FIRSTS” 

•  STRAIGHT  FROM  WHICH  HORSE'S  MOUTH? 

•  THE  CASE  OF  THE  OVER-RATED  FILTER 

(Automatic  Curtain  Division) 


A  FEW  ELECTRONIC  AIR  CLEANER  "FIRSTS” 

In  a  product  as  long-established  as  Electromaze,  the  fact 
that  its  unusual  design  incorporated  many  "firsts”  ordinar¬ 
ily  wouldn’t  mean  too  much  to  the  user.  In  the  case  of 
Electromaze,  however,  most  of  these  features  are  still  exclu¬ 
sive  and  explain  why  it  is  still  today’s  outstanding  elec¬ 
tronic  air  cleaner. 


Here  are  some  of  the  features  that,  to  the  best  of  our 
knowledge,  are  Electromaze  "firsts”: 

Electromaze  has  the  first  diffuser  ionizing  section  and 
collector  plate  section  built  into  one  unit.  Thus  each  cell 
is  a  complete  filter  that  slides  into  its  holding  frame  like 
a  file  drawer.  Result,  lower  cost  field  assembly  and  greater 
ease  in  inspection  and  servicing. 

Electromaze  has  the  first  automatic  and  semiautomatic 
washing  and  oiling  unit  in  movable  horizontal  headers. 
Result,  water  and  oil  pressure  is  concentrated  in  a  smaller 
space.  Headers  are  out  of  the  air  stream.  Electromaze  was 
first  to  use  dual  ionizing  wires  for  double  protection  against 
w  ire  breakage.  First  to  have  quick  bus  bar  disconnect  so 
that  individual  cells  can  be  removed  instantly  without 
affecting  the  rest  of  the  system.  First  to  use  etched  aluminum 
collector  plates  for  better  oil  retention,  first  to  have  alumi¬ 
num  cells  chemically  coated  for  corrosion  resistance.  First 
to  employ  ionizing  wire  bracket 
assembly  that  can  be  removed  by 
removing  a  screw. 

Not  as  sensational  as  the  inven¬ 
tion  of  the  airplane,  but  to  people 
who  buy  filters  and  have  to  worry 
about  installation  and  mainte¬ 
nance  costs,  these  "first”  develop¬ 
ments  are  rather  important. 

And  these  "firsts”  promise  other  ^ 

engineering  "firsts”.  Electromaze 


STRAIGHT  FROM  WHICH  HORSE'S  MOUTH? 

Like  everybody  else  in  industry,  we  rely  on  the  technical 
magazines,  journals  and  so  on  to  keep  up  to  date  on  what’s 
going  on.  Who’s  doing  what?  Where  are  the  markets  for 
new  products?  Is  anybody  making  that  new  product?  And 
how  good  is  it? 

And  by  and  large,  we  admire  the  job  that  most  magazines 
do.  We  have  one  suggestion,  though.  We  know  that  some 
articles  originate  as  publicity  releases.  Fine.  No  one  is  better 
able  to  discuss  a  product  and  its  performance  than  the 
manufacturer.  But,  when  a  magazine  publishes  performance 
data  in  its  editorial  pages,  the  source  should  be  clearly 
indicated.  A  phrase  such  as  "according  to  the  manufacturer”, 
tells  the  reader  who  is  making  the  claim.  They  let  him 
know  which  horse’s  mouth  he’s  getting  his  facts  from.  And, 
if  he  chooses,  he  can  make  whatever  allowance  he  thinks 
necessary  for  parental  pride. 


We  feel  it  is 
undesirable  for  a 
magazine  to  jeop¬ 
ardize  its  prestige 
among  its  readers 
by  accepting  man¬ 
ufacturers’  claims 
that  it  has  not 
independently 
verified.  As  we 
said,  we  rely  on 
magazines.  But  we  hesitate  to  rely  on  magazines  that  pass 
data  on  without  stating  clearly  whom  they  are  quoting.  After 
all  human  judgement  is  frail  enough.  Why  should  anyone 
want  to  assume  responsibilities  for  anyone  else’s  frailness? 


THE  CASE  OF  THE  OVER-RATED  FILTER 

(Automatic  Curtain  Division) 


Every  viscous  impingement  air  filter  has  an  optimum  oper¬ 
ating  velocity  under  a  given  set  of  conditions.  Satisfactory 
performance  can  also  be  obtained,  within  limits,  at  veloci¬ 
ties  higher  or  lower  than  the  optimum. 

A  good  engineering  approach  to  rating  the  capacity  of 
a  filter,  especially  the  automatic  viscous  curtain  type,  is 
to  select  the  optimum  velocity  so  that  the  customer  will 
have  a  margin  of  safety  above  or  below  this  figure. 

Sometimes,  under  pressure  of  competition,  filter  manu¬ 
facturers  eat  into  this  margin  of  safety— uprate  the  filter’s 
capacity  either  to  make  the  price  appear  less  or  to  fit  into 
smaller  space. 

All  would  be  well  if  the  air  flow  pattern  into  the  filter 
were  equally  distributed  or  if  the  ventilating  air  volume 
were  exactly  as  specified.  But  all  too  often,  such  is  not 
the  case.  Frequently  air  distribution  is  unequal.  Many  times 
the  designer  has  been  overly  conservative  in  figuring  duct 
losses.  This  permits  more  air  to  flow  than  the  filter  was 
designed  to  handle.  The  result  is  an  overall  lowering  of 
filter  efficiency  and  possibly  oil  entrainment. 


Our  suggestion  is  that  you  make  sure  you  have  a  margin 
of  safety  in  the  capacity  of  the  automatic  curtain  filters 
you  buy.  Some  types  of  automatic  filters  (and  our  Automaze 
is  one  of  them)  render  excellent  performance 
even  when  substantially  oversized.  While  this 
costs  a  little  more,  it  saves  a  great  deal  of 
trouble  in  the  long  run.  The  Air-Maze  Corpo¬ 
ration,  25000  Miles  Rd.,  Cleveland  28,  Ohio. 


The 


Filter  Engineers 


AIR  FILTERS  •  SILENCERS  •  SPARK  ARRESTERS 
LIQUID  FILTERS  •  OIL  SEPARATORS  •  GREASE  FILTERS 
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How  to  mix  and  diffuse 
high  velocity  air  automatically 


The  Anemostat  High  Velocity  sound  at¬ 
tenuation  chamber  is  divided  into  two  sec¬ 
tions.  Both  hot  and  cold  air  from  the  main 
risers  enter  Section  1,  which  is  an  acous¬ 
tically  lined  blending  chamber,  in  which 
the  volumes  of  air  are  controlled  by  the 
Anemostat  serrated  rocket-socket  valves. 
When  the  thermostat  is  set,  the  rocket- 
socket  valves  move  slowly  back  and  forth, 
thereby  adjusting  the  volume  of  air  sup¬ 
plied  through  the  hot  and  cold  inlets.  The 
velocity  of  the  air  which  enters  Section  1, 
at  from  S.'iOO  to  6000  fpm,  is  automatically 
reduced  by  expansion. 

As  the  blended  air  meets  the  temperature 


requirements  of  the  thermostat,  it  passes 
through  a  baffle  arrangement  into  the 
acoustically  lined  Section  2  of  the  chamber, 
further  reducing  the  db  rating  of  the  air. 

The  air  then  passes  through  the  Anemo¬ 
stat  Air  Diffusers,  where  the  aspiration 
effect  causes  mixing  of  room  and  supply  air 
within  the  diffuser,  resulting  in  further 
temperature  equalization.  The  diffuser  then 
delivers  to  the  occupants  of  the  room  draft- 
free  air  at  the  desired  temperature. 

The  Anemostat  All-Air  High  Velocity 
distribution  system  offers  other  important 
advantages.  It  can  be  used  with  smaller 


than  conventional  ducts.  It  can  be  installed 
faster  and  at  less  cost.  It  requires  no  coils, 
thus  eliminates  leakage,  clogging  and  odors. 
Furthermore,  Anemostat  round,  square  and 
straightline  diffusers  with  high  velocity 
units  blend  into  a  wide  variety  of  archi¬ 
tectural  designs. 

If' rite  for  1956  New 
Products  Bulletin  and 
Selection  Manual  50  to 
Anemostat  Corporation  of 
America,  10  E.  39  Street, 

Neiv  York  16,  N.  Y. 

Anemostat:  The  Pioneer  of 
All-Air  Hif^h  I'elocity  Systems 


ACI117 


Sunray  Buildinfir,  Tulsa,  Oklahoma.  Architect:  Hugh 
R.  Humphreys;  Consulting  Engineers:  Carnahan  and 
Thompson;  General  Contractor;  Manhattan  Ckmstruc- 
tion  Ckj. ;  Equipment  Contractor:  Carl  Moore  Co. 


1).  C.  Kennedy  (left),  special-service  director  of  Sun- 
ray  Mid-Continent  Oil  (lo.,  and  H.  E.  Kenslow,  vice 
president  of  .Anderson-Rooney  Operating  Co.,  which 
owns  and  operates  .Sunray  Building. 


In  Tulsa,  weather  news  is  made  indoors! 


The  modern  Sunray  Building  presents  over 
28,CKK)  square  feet  of  glass  area  to  Tulsa, 
Oklahoma’s  blazing  1(X)°  summer  heat  and 
its  frigid,  below-zero  winter  climate. 

To  combat  these  unusual  temperature 
changes,  .\nderson-Rooney  selected  American 
Blow'er  air  conditioning  equipment.  Result: 
ideal  indoor  comfort  the  year  round,  regard¬ 
less  of  weather  outdoors. 

“Our  American  Blower  equipment  has 
been  running  continuously,”  says  Building 


Engineer  W.  B.  Reed,  Jr.  “Not  once  has  it 
failed  us  in  any  manner.  In  fact,  it  has 
practically  taken  care  of  itself.  We  have 
exercised  no  maintenance,  no  repairs.  .About 
the  only  thing  that  we’ve  done  is  to  wipe  the 
units  down  occasionally  to  keep  them  clean.” 

If  )OMr  plans  include  air  conditioning,  it 
will  pay  you  to  talk  to  an  .American  Bhnver 
sales  engineer.  He’s  backed  by  a  full  line  of 
equipment  for  any  size  or  type  of  installation. 
Call  our  nearest  branch,  or  write  us  direct. 


AMERICAN  BLOWER  CORPORATION,  DETROIT  32,  MICHIGAN  •  CANADIAN  SIROCCO  COMPANY,  LTD.,  WINDSOR,  ONTARIO 

Division  of  AAtERKA)f-c$tMHlapd 


In  addition  to  equipment  for 
complete  central  systems, 
.American  Blower  offers  pack¬ 
aged  air  conditioners  for 
offices,  stores,  small  industrial 
plants,  similar  applications. 


AMERICAN 


BLOWER 


Air  conditioning  equipment  for  every  business 
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COMBINATION 


. . .  always  the  right  valve  for  the  job 
. . .  simplifies  stocking 


Another  B&G  advance  in  product  design ...  for  greater 
convenience  in  installing  forced  hot  water  heating 
systems!  The  new  "SA”  Straight-Angle  Flo-Control 
Valve  can  be  installed  in  either  horizontal  or  vertical 
pipe  lines — giving  the  installer  wider  latitude  in  meet¬ 
ing  various  piping  problems. 

The  "SA”  is  available  in  sizes  l"  -  VA"  and  \Vz  — 
replacing  the  same  sizes  in  individual  straight  and 
angle  pattern  valves.  They  conform  in  every  detail  to 
the  high  manufacturing  standards  which  have  made 
B&G  Flo-Control  Valves  known  for  positive,  tight 
seating  and  dependable  operation. 

ALL  B&G  FLO-CONTROL  VALVES 

ARE  EASY  TO  CLEAN! 

Whether  "SA”  type  or  regular  angle  and  straight  pat¬ 
terns,  B&G  Flo-Control  Valves  can  be  cleaned  without 
breaking  pipe  connections.  Just  unscrew  the  top  cap — 
lift  out  the  valve  mechanism — clean  the  valve — replace 
the  cap. 


Installed  in  vertical  pipe 


FROM 

BOILER 


Plug  not  furnished  with  valve 


Bell  &  Gossett 

COMPANY 

Dept.  EJ-4,  Morton  Grove,  Illinois 

Canadian  Licensee:  S.  A.  Armstrongs  Ijd.s  I4(M)  O'Connor  Drives  f^est  Toronto 
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Y  Stanley  D.  Loomis,  \ 

Chief  Engineer  of  The  \ 
United  Piece  Dye  Works,  a 
leader  in  the  field  of  textile  dyeing, 
finishing  and  printing.  Of  course,  he’s  referring 
to  the  C-E  Package  Boiler,  Type  VP— installed  in  the 
newest  and  most  modern  United  Piece  Dye  Mill 
at  Charleston,  South  Carolina.  His  box  score  for  1955 
appears  at  the  right. 


Need  a 

Package  Boiler? 
See  C-E! 

You  canH  get 
a  better 
boiler 
box  score. 


Combustion  Engineering  Building  200  Madison  Avenue,  New  York  16,  N.  Y. 

CANADA;  COMBUSTION  ENGINEERING-SUPERHEATER  LTD. 

STEAM  GENERATING  UNITS  •  NUCLEAR  REACTORS  •  PAPER  Mill  EQUIPMENT  •  PULVERIZERS 
FLASH  DRYING  SYSTEMS  •  PRESSURE  VESSELS 
HOME  HEATING  AND  COOLING  UNITS  •  DOMESTIC  WATER  HEATERS  •  SOIL  PIPE 
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nnrVjoiceA  oDtAA^CAH/ttcefitACe/u! 


Everyone  who  specifies,  buys  and  uses  welding  fittings  and  flanges 
has  a  mighty  good  reason  for  insisting  on  Tube-Turn*  products. 


SIMPLIFIES  BUYING 


They  simplijy  his  work!  Being  the  world’s  most  complete  line,  they 
shnplijy  piping  design.  All  available  from  one  nearby  source,  they  simplijy 
purchasing.  Of  unsurpassed  uniformity,  they  simplijy  installation. 

These  cost-cutting  advantages  are  yours  at  no  extra  cost  when  you 
specify  Tube-Turn  Welding  Fittings  and  Flanges  and  buy  from  your 
nearby  Tube  Turns’  Distributor.  You  get  more  jor  your  dollar  with 
this  leading  brand! 

T/ie  Leading  Manufacturer  of  Welding  Fittings  and  Flanges 


SIMPLIFIES  INSTALLATION 


TUBE  TURNS 


LOUISVILLE  1 
KENTUCKY 


A  DIVISION  OF  NATIONAL  CYLINDER  GAS  COMPANY 

DISTRICT  OFFICES:  New  York  •  Philadelphia  •  Pittsburgh  •  Cleveland  •  Detroit  •  Chicago 
Konsas  City  •  Denver  *  Los  Angeles  *  San  Francisco  *  Seattle  *  Atlanta 
Tulsa  *  Houston  *  Dallas  *  Midland,  Texas 


•TUBE-TURN'  end  'tt*  Reg.  U.S.  Pet.  Off. 


TUBE  TURNS,  Dept.  B-3 


PURCHASING 

Tube  Turns  offers  you  outstanding 
distributor  service  .  .  local  stocks, 
geared  for  fast  service.  You  can 
depend  on  this  source  for  all  your 
needs  in  welding  fittings  and 
flanges.  One  order  .  .  .  one  source 
saves  purchasing  time. 


INSTALLATION 

Welders  are  enthusiastic  about 
TUBE-TURN  products  because  they 
fit  up  true,  and  elbows  con  be  cut  to 
odd  angles  with  perfect  alignment. 
Rigid  inspection  and  quality  control 
by  Tube  Turns  assures  absolute  di¬ 
mensional  accuracy  and  uniformity. 


How  TUBE-TURN  Welding  Fittings  and  Flanges 

SIMPLIFY  YOUR  WORK 


stainless 

STEELS 


AtiiMli  (ten  mtbn  WBB  JURHS'fiMvfot 


Company  Same. - 

Company  Address - - - - - 

City _ _ _  Zone - State - — 

^'onr  Same. - - 


TUBE  TURNS 

LOUISVILLE  1,  KENTUCKY 

A  DIVISION  OF  NATIONAL  CYLINDER  OAS  COMPANY 


ENGINEERING 


You  can  specify  TUBE-TURN  Weld 
ing  Fittings  and  Flanges  and  know 
thot  you'll  get  the  exact  answer  to 
your  problem.  The  line  includes  all 
types  in  all  piping  materials,  sched¬ 
ules  and  sizes.  Also,  Tube  Turns 
offers  you  engineering  assistance 
and  helpful  design  literature. 


DISTRICT  OFFICES: 

New  York  Los  Angeles 
Philadelphia  Son  Francisco 


Pittsburgh 

Cleveland 

Detroit 

Chicago 

Kansas  City 

Denver 


Seattle 

Atlanta 

Tulsa 

Houstots 

Dallas 

Midland,  Texas 


♦■•TUBE-TURN”  and  “tk* 
Reg.  U.S.  Pat.Off. 


i^A  B _ j _  I _ . 

’lease  send  free  copy  of  Pipe,  Fitting  and  Flange  Materials. 


Position .  - 


pvN  THE  NEW  YORK  STATE  THRUWAY,  there  are 
now  23  restaurant-gas  service  areas  and  40 
toll  interchanges  along  the  427  miles  of  this  great 
vehicular  artery. ..from  New  York  to  Buffalo. 

Each  of  these  service  areas  and  toll  inter¬ 
changes  has  its  own  heating  plant.  Therefore, 
dependability  of  equipment  is  of  vital  impor¬ 
tance...  for  faulty  operation  or  breakdowns 
would  mean  heating  headaches  and  call-backs 
all  along  427  miles  of  highway. 

That  is  one  of  the  principal  reasons  for  the 
installation  of  Sarcotherm  Weather- Compen¬ 
sated  Control  Systems  for  the  hot  water  heat¬ 
ing  of  all  40  toll  interchanges ...  and  of  Sarco 
Steam  Heating  Specialties  for  all  the  23  service 
areas  now  completed. 

For  undivided  responsibility  on  your  installa¬ 
tions,  specify  and  order  from  one  “Complete 
Line”  source . . .  sarco-sarcotherm  . . .  heating 
specialties,  temperature  regulators,  condensate 
and  vacuum  pumps,  finned  tube  radiation,  and 
weather-compensated  control  systems  for  steam 
and  hot  water  heating.  Write  for  catalogs. 


SERVICE  AREAS-Architect:  Eggers  and  Higgins. 

Consulting  Engineers:  Jaros,  Baum  &  Bolles.  Heating  Contractors:  Joseph  Davis,  Inc.; 
Mechanical  Installations,  Inc.;  Harry  Hoyle  Contracting  Co. 


E  *"  L  I  ~  1  “  L  TOU  INTERCHANGES-Mechanical  Engineers:  Syska  &  Hennessy,  Inc. 

fi.  E  fi.  E  Heating  Contractor:  Mechanical  Installations,  Inc. 


427  miles  of 
heating 
dependability 


ASSURED  FOR  N.Y. STATE  THRUWAY! 


FIRST ...  By  Sarcotherm  Weather-Compensated  Control 
Systems  for  all  40  Toll  Interchanges 

AND  NOW ...  By  Sarco  Heating  Specialties 
for  23  Service  Areas 


SARCO 

Sarco  Company,  Inc.  •  .Sarcotherm  Controls,  Inc. 
Empire  Stole  Bldg.,  N.  Y.  C. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JUNE,  1956 


49 


INSULATED  PIPING  SYSTEMS 


PREFABRICATED 


witL  BiCWlL 


•  Early  planning  with  a  RIC-WIL  field  representative 
on  central  heating  or  air  conditioning  systems  will 
mean  less  work  later  on.  Custom  engineering  and  pre¬ 
fabrication  of  RIC-WIL  units  offer  quick,  efficient  instal¬ 
lation.  RIC-WIL’s  engineering  service  with  forty-five 
years  experience  in  the  Insulated  Piping  Field  is  avail¬ 
able  for  early  planning  and  consultation. 


Write  or  phone  your  nearest 
representative  or  send  for  the 
illustrated  RIC-WIL  catalog. 


Quality  Piping  Systems  .  .  . 

V  of  &cceptionally  High  Thermal  Efficiency 
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^^PUMPS- 


'5MDM0SE 


There’s  no  need  for  heating  engineers, 
architects  or  contractors  to  worry  these 
days  —  they  know  the  record  of  per¬ 
formance  and  continuous  service  of 
Skidmore  Pumps  throughout  the  years 
—  they  know  that  from  this  one  source 
(The  Skidmore  Heating  Pump  Spe¬ 
cialist)  you  can  get  experienced  council 
on  every  type  of  pump  installation. 
Tailored  to  your  specific  needs  —  you 
eliminate  your  pump  problems  “for 
good.”  There’s  a  Skidmore  Specialist 
in  every  principal  city  —  call  him  to¬ 
day! 


TYPE  VC  -  Single  unit 


^  •  The  Skidmore  Type  VC  Condensation  Pump  and 
I  Receiver  has  low  inlet  connection  .  .  .  operates 
quietly  . . .  impeller  is  bronze  centrifugal  enclosed 
type.  Especially  designed  for  handling  hot 
condensate,  entire  unit  can  be  removed  for  in¬ 
spection  or  repair  without  disturbing  piping 
connections.  Skidmore  Pumps  are  furnished  in 
either  single  or  duplex  type  according  to  in¬ 
stallation  requirements. 


For  complete  Information  write  tor 
SKIDMORE  VC  Bulletin  No.  lO-B. 


TYPE  UV  CONDENSATION  PUMP 

Where  returns  are  too  low  to  permit 
the  operation  of  horizontal  type 
pumps  —  the  Skidmore  UV  Pump 
performs  very  satisfactorily.  Consists 
of  vertical  pump  and  motor  unit  with 
float  and  float  switch  mechanism 
mounted  on  sump  tjrpe  receiver  unit. 
Write  for  Bulletin  No.  19-B.  Also  fur¬ 
nished  in  duplex  unit. 


TYPE  “UV” 
SINGLE  UNIT 


ST.  JOSEPH,  MICHIGAN 
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\  \  Improved 


estinghouse  Axial  Flow  Fans 

for  Industrial  air,  fume,  vapor  handling  jobs! 


CUTAWAY  VIEW  OF  WESTINGHOUSE  AXIFLO®  VANEAXIAL  FAN  FOR  GENERAL  APPLICATION. 


Belt  tension 
adjustment 


Polyfoil 
wheel  blading 


Safety  shaft  design 


Seven  blade 
cast  aluminum 
alloy  wheel 


Flange-type 
ball  bearings 


External 

bearing  lubrication 

Adjustable 
motor  support 


Streamlined 
wheel  cap 


FLOW 


streamlined 
belt  guards 


Removable  drive 
tube  cover 


Aerodynamic 
guide  vanes 


COMPLETE  NEW  LINE 

With:  volumes  from  1,700  to  100,000  CFM— static  pressures  up  to 
3  Vi"— 14  sizes,  Vaneaxial  or  Tube  Axial,  direct-connected  or  V-belt 
driven,  with  wheel  diameters  from  15"  to  72". 

•  Space  Saving  .  .  .  compact  Axial  Flow  design  permits  installation 
directly  into  duct  work. 

•  improved  performance  .  .  .  non-overloading  horsepower  feature 
permits  use  of  smaller  motors. 

•  Least  maintenance  .  .  .  rugged  practical  construction  insures  con¬ 
tinuous  trouble-free  operation. 

For  complete  application  service,  call  your  nearest  Sturtevant  Sales 
Engineer,  or  write  Westinghouse  Electric  Corporation,  Sturtevant 
Division,  Dept.  15F,  Hyde  Park,  Boston  36,  Mass. 


Spray  booth  Vaneaxial  Fan  specially  designed  to  pro¬ 
vide  easy  access  required  for  paint  spray  exhaust! 


WAFGH  WESTINGHOUSE! 

J. 80592 

WHERE  BIG  THINGS  ARE  HAPPENING  FOR  YOU 
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Cadfitt  School 


"The  installation  of  this  material  is  so  simple  that  it  is  almost  unbelievable." 

E.  F.  Klingler  &  Assoc.,  Eau  Claire,  Wise. 


Considering  that  most  modern 
schoolroom  construction  costs 
average  well  over  $30,000  per  class¬ 
room,  the  low  cost  of  the  Cadott 
School  is  outstanding. 

Several  unique  design  features 
were  incorporated  in  the  building 
—among  them,  running  steam  and 
return  mains  about  6"  outside  the 
foundation  lines  of  the  building, 


eliminating  costly  crawl  space  or 
pipe  tunnel  construction. 

F or  pipe  insulation,  E.  F.  Klingler 
&  Associates  chose  gilsulate.  The 
pipes  w'ere  covered  with  gilsulate 
to  a  thickness  of  four  inches  on  all 
sides,  and  backfilled.  At  the  high¬ 
est  point  in  the  lines,  there  are  six 
inches  of  fill  over  the  insulation 
and  at  the  low  point,  about  two 


feet.  GILSULATE  is  so  effective  that 
at  no  time  during  the  winter  did 
the  snow  melt  above  the  pipes— or 
even  thaw  the  earth. 

No  other  method  for  insulating 
and  protecting  hot  underground 
pipes  can  match  Triple-Zone  gil¬ 
sulate  for  low  cost  of  installation, 
efficiency  and  permanence.  Fill  in 
coupon  below  for  complete  details. 


FACTS  ABOUT  GILSULATE 

1.  EASY  TO  USE -just  pour  and  tamp... pipe 
heat  does  the  rest. 

2.  FORMS  3  ZONES  of  protection  against 
heat  loss  and  all  hazards  commonly  en¬ 
countered  by  hot  buried  pipes. 

3.  NEEDS  NO  HOUSING  OR  MECHANICAL 
SHEATHS:  no  mixing,  special  handling 
or  equipment. 

4.  ONLY  NEEDS  NORMAL  PIPE  SPACING;  for 

multiple  pipe  or  cramped  conditions. 

5.  THREE  TYPES  AVAILABLE; 

Type  A  for  200°-310‘’  F.  temp,  range 
Type  B  for  300°-385°  F.  temp,  range 
Type  C  for  385°-520'“  F.  temp,  range 


Cadott  S<  hool 
rioor  plan 


THE  TRIPLE-ZONE  INSUL.VriON  FOR  LIFETIME 


FROTECriON  OF  HOT  UNOERGROUND  PIPES 


SULATE 


AMERICAN  GILSONITE  COMPANY,  SALT  LAKE  CITY  1,  UTAH 

Affiliate  of  Barber  Oil  Corp.  &  Standard  Oil  Co.  of  California 


American  Gilsonite  Co. 

134-A  West  Broadway  or  1145  East  Jersey  St 
Salt  Lake  City  1,  Utah  Elizabeth.  N.  J. 

Send  me  more  information  on  GItSUtATE  Insulation 

NAME  . 

TITLE  . 

COMPANY  . 

ADDRESS  . 


.MIV 
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NOW  OFFER  YOUR  CLIENTS 


Eleclro-Slaynew  reduces 
absenteeism  and  sickness 
in  planls.  Removes  over 
90%  of  oil  airlMjrne  dirt, 
dust,  smoke,  soot,  ptdlen, 
etc.  Improves  |)lanl 
efliciency  and  quality 
control.  Extremely  low 
maintenance  cost, 
econt)mical  operation. 


remove  even  microscopic 
airborne  particles 


Persons  aller^dc  to 
airlM)rne  p;irticles  will 
welcome  the  electrostatic 
filtration  of 

Electro-Slay  new  House 
Precipitators.  Easily 
installed  in  any  air 
circulating  system,  they 
remove  jKirlicles  as  .small 
as  1/200,000  of  an  inch 
.  .  .  use  less  current  than 
a  r>0  Watt  light  t>ulh. 


for  more  information  on  Eleclro-Stay- 
new  Industrial  Precipitator  (Bulletin  100);  or 
write  for  Home  Precipitator  Bulletin  110. 

The  Dollinger  Corporation,  I.")  Centre  Park, 
Rochester  3,  N.  Y. 


LIQUIO  FILTERS  •  PIPE  LINE  FILTERS  •  INTAKE  FILTERS  •  HYDRAULIC  FILTERS 
ELECTROSTATIC  FILTERS  •  DRY  PANEL  FILTERS  •  SPECIAL  DESIGN  FILTERS 
VISCOUS  PANEL  FILTERS  •  LOW  PRESSURE  FILTERS  •  HIGH  PRESSURE  FILTERS 
AUTOMATIC  VENTILATION  FILTERS  •  NATURAL  GAS  FILTERS  •  SILENCER  FILTERS 


ALL  TYPES  OF  FILTERS  FOR 
EVERY  INDUSTRIAL  NEED 
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THE  U.  S.  STEEL.  BUILDING -also  known 
as  Seventy-One  Broadway,  is  familiar  the  world  over 
as  a  New  York  City  business  address.  Just  recently, 
the  22-story,  58-year  old  building  has  been  com¬ 
pletely  equipped  with  an  efficient,  up-to-date  air 
conditioning  system. 

Approximately  55  to  60  Elliott  Crocker-Wheeler 
motors,  ranging  in  size  from  3  to  350  hp,  are  in¬ 
stalled  throughout  the  system.  They  are  driving 


TURBINE'GENERATORS  TURBINES  MOTORS  GENERATORS  DEAERATING  HEATERS 


various  components  such  as  compressors,  condensers 
and  chilled-water  pumps,  and  cooling-tower  fans.  For 
additional  information  about  Elliott  Crocker- Wheeler 
motor  applications  in  air  conditioning  systems,  call 
your  local  Elliott  representative  or  write  Elliott 
Company,  Crocker- Wheeler  Division,  Jeannette,  Pa. 

ELLIOTT  CotnfMMUf 

t  ^  %  it 

EJECTORS  CONDENSERS  COMPRESSORS  TURBOCHARGERS  TUBE  CLEANERS  STRAINERS 
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Chase®  Type  L  Copper  Tube! 

It’s  a  sure  thing!  Your  heating,  air  conditioning  and 
refrigeration  ecjuipnient  will  deliver  dependable, 
peak  performance  over  the  years,  when  you  fahri- 
eate  with  Chase  Type  L  copper  tube! 

Inside  and  outside  diameters  accurate  to  thou¬ 
sandths  of  an  inch  assure  proper  tolerances  for  fit¬ 
ting  connections.  That  means  extra-easy  assembly 
of  finned  sections.  Smooth  interiors  of  tube  and 
Chase  solder-joint  fittings  insure  a  steady,  even  flow 
of  heating  or  cooling  liipiids.  And  for  extra  cleanli¬ 
ness,  you  can  get  Chase  Type  1.  copper  tube  tightly 
capptMl  at  slight  extra  cost. 

Order  Chase  Type  L  copper  tube.  Chase  extra- 
soft  copper  refrigeration  tube  and  Chase  wrought 


copper  solder-joint  fittings  from  the  Chase  whole-  BRASS  &  COPPER  CO* 


saler  near  you! 


WATERBURY  20.  CONNECTKUT  •  SURSDIARV  OF  KENNECOn  COPPER  CORPORATION 


The  Salion's  Ileadqunrters  for  /truss  &  Copper 

Attiiili  •  Btitiimri  •  Boston  •  Qurlotti  •  Chicaio  •  Cincinoili  •  ClovcIaMl  •  Dollts  •  Denvtf  •  Detroit  •  Griml  Rapitls  •  Hooston  •  ItHtiinepolis  •  Kinsas  City.  Mi. 

LuAiwtlis  •  Mihnnkii  •  Minmaoolis  •  Niwerk  •  New  Ortuos  •  New  York  •  Pkiladolnhii  •  Pittstwigk  •  Piovidiiice  •  Roctiistn  •  St.louis  •  Son  Frintisco  •  Seattle  •  Witiiliory 
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StaHcf-HiHon  HAtcl— D«ll«c,  T«xat 
ArchMMt-William  B.  TaMw,  N.  Y. 
EngiitMTs— JcM-M,  B«um  and  BoIIm,  N.  Y. 
0«n«fai  Canfractor 
Robarl  E.  McKm,  Inc.,  Dallas 
RlumblnB  Contractor — J.  S.  Brown 
E.  F.  Olds  PlumblnB  B  Hooting  Corp.,  Dallas 


ROOM  SERVICE  BY  RECO  AT 
DALLAS’  STATLER-HILTON! 

Hot  water  for  1001  rooms!  Statler-Hilton  knew  such  service  would  take 
some  doing.  RECO  was  picked  for  the  job. 

Two  84'x  1  bS'  RECO  copper-lined  storage  heaters  keep  a  1 0,000  gallon  supply 
of  rust-free  hot  water  ready  for  room  service — 24  hours  a  day. 

You  can  have  this  same  hot  water  service  by  RECO.  Rely  on  RECO’s  full 
line  of  heat  exchangers.  And  the  RECO  guarantee  of  top  quality  competitive 
price,  dependable  performance  and  quick  delivery.  For  all  your  hot  water 
needs— SPECIFY  RECO. 

RICHMOND  ENGINEERING  CO.,  INC. 

RECOgnized  for  superior  quality  in  48  states  and  16  foreign  countries. 
RECOmmended  by  leading  engineers,  contractors  and  architects. 

RECO  Hot  Water  Storage  Heaters,  Convertors  and  Instantaneous  Heaters. 

For  free  catalogs  and  the  name  of  the  RECO  Representative  nearest  you,  write:  Richmond 
Engineering  Co.,  Inc.,  Dept.  E,  7th  &  Hospital  Streets,  Richmond  5,  Va.  Phone  7-2611 


Model  F 

ELECTRO  MATIC  Collector 
plates  offer  increased  surface  area 
for  more  even  distribution  of  collected  dust. 


Model  F 


^4^MATIC 

Delivers  Uniformly  Clean  Air, 
Continuously,  Around  the  Clock 


WANT  a  continuity  of  clean  air  that  won’t 
vary  in  quality  from  one  day,  month  or  year 
to  another?  It’s  yours  with  the  Model  F  ELECTRO¬ 
MATIC — the  new  electronic  precipitator  whose  con¬ 
tinuous  high  efficiency  is  assured  through  constant 
self-cleaning. 

The  cleaning  efficiency  of  the  Model  F  ELECTRO¬ 
MATIC  extends  over  a  wide  range  of  particle  sizes, 
from  smoke  to  largest  air-borne  materials.  Its  "capacity 
for  work”  is  increased,  too.  Newly  designed  collector 
plates  increase  surface  area  53%  to  further  reduce 
possibility  of  dust  build-up  and,  at  the  same  time, 
slows  down  air  velocity  between  plates  by  25%. 


But  here’s  the  payoff!  Unlike  most  other  filters, 
ELECTRO-MATlC’s  efficiency  can’t  taper  off  due  to 
the  accumulation  of  dust.  Continuous  self-cleaning 
action  keeps  collector  plates  in  constant  fighting  trim. 
There’s  no  time  out  for  washing  down  with  hot  water. 
No  need  for  extra  sewer  or  water  connections. 
ELECTRO-MATIC  maintains  its  own  rigid  house¬ 
keeping  schedule  without  regard  to  clock  or  calendar. 

Yes,  if  performance  is  the  payoff,  the  Model  F 
ELECTRO-MATIC  is  definitely  today’s  finest  elec¬ 
tronic  filter.  For  complete  product  information,  call 
your  local  American  Air  Filter  representative,  or  write 
for  Bulletin  250. 


A 


merican 


AAF  Dust 
Control  Equipment 


liter  — 


lllinoit  Steam 
Heating  Specialtiei 


COMPANY,  INC. 

294  Central  Avenue.  Louisville  8.  Kentucky 
American  Air  Filter  of  Canada,  Ltd.,  Montreal,  P.  Q. 


BETTER  AIR  IS  OUR  BUSINESS 


Herman  Nelson 
Unit  Heoters 


Herman  Nelson 
Unit  Ventilators 
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Believe  it  or  not,  this  galvanized  recessed  ceiling  light  reflector  housing 
was  made  by  spinning.  “Itnpussihlc,”  you  say?  “Cant  be  done  with  or¬ 
dinary  galvanized  steel”? 

You  are  right!  It  isn’t  made  of  ordinary  galvanized  steel. 

It’s  made  of  W  heeling  sokTite,  the  tightest-coated  galvanized  sheet  yet 
produced.  So  tight  it  won’t  chip,  crack,  flake  or  peel  no  matter  how  severely 
it  is  formed.  It  even  takes  spinning  in  its  stride.  In  fact,  anything  that 
can  be  made  of  steel  sheets  can  he  made  of  W'heeling  sokTite. 

That’s  sofTite  .  .  .  made  by  the  same  company  that  developed 
Cop-B-Loy,  the  original  copper-bearing  steel  pipe  , .  .  and  ductillite,  the 
original  cold  reduced  tin  plate.  Now  sofTite,  the  ultimate  in  ductile, 
tight-coated  galvanized  steel  sheets... a  product  of  W’heeling  Steel 
Corporation,  W'heeling,  W  est  \’irginia. 

IT’S  WHEELING  STEEL 


sofTite 


Galvanized  Sheets 


Ditirict  Offic*t  —  Atlanta,  Boston,  Buffalo,  Chicago,  Cincinnnati,  Cleveland,  Detroit,  Houston,  New  York,  Philadelphia,  St.  Louis,  San  Francisco 
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Look  how  quick,  easy  and  economical  it  is  to  install 
racking  with  UNISTRUT  steel  framing: 

(1)  Cut  UNISTRUT  channel  to  length; 

(2)  slide  in  the  UNISTRUT  nut; 

(3)  tighten  with  a  wrench.  That’s  all! 

Better  still,  you  get  everything  you  need  in  the  complete 
UNISTRUT  line — channel,  clamps,  hangers,  concrete 
inserts,  rollers,  or  any  other  accessories  your  installa¬ 
tions  require. 


Think  how  this  advanced  method  can  cut  your  costs! 
No  drilling,  welding  or  riveting.  No  fussing  to  get  exact 
slope  or  pitch — UNISTRUT  framing  is  completely  ad¬ 
justable.  And  it’s  easy  to  alter  or  add  to  the  installation 
any  time — the  UNISTRLIT  system  is  extremely  flexible. 

Here  is  the  foolproof,  economical  method  for  superior 
support  of  steam,  gas,  heavy  water,  light  conduit  or  air- 
conditioning  lines.  Find  out  about  UNISTRUT  framing 
now! 

WrH»  Oepf.  V-6  for  78-pago  Catalog  No.  700,  giving  compinte  information. 


UNISTRUT  framing  supporting  unit  healer — 
a  tricky  job  made  easy  through  horizontal 
and  vertical  adjustability  of  UNISTRUT. 


UNISTRUT  framing  — with  UNISTRUT  concrete  in¬ 
serts — supporting  heavy  water  and  sludge  lines. 


933  W.  Washington  Blvd.,  Chicago  7,  Illinois 


WtrkPM  Mo$t 

All-Pvrpotm  Afotol  franitg.  if. 


U.  S.  Patent  Numbers  2327587  2329815  2380379  2363382  2345650  2541908  2405631  2696139  Other  Patents  Pending 
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r 


too  ion  barrier 


in  semi-tropical  climate 


UNICON  SUCCESSFULLY  MET  THE  TEST 
THROUGH  THE  SEVERE  SUMMER  OF  1955 

You,  too,  con  crash  the  big  tonnage  barriers 
with  UNICON,  the  industry’s  finest  remote-type 
air-cooled  condenser.  Put  Kramer’s  1  8  years  of 
“treasured  know-how’’  in  the  proper  use  of 
air  as  a  condenser  coolant  to  work  for  you. 

Photo  of  Kramer  l/N/CONS  mounted  on 
roof  of  Handy-Andy  Supermarket  in  San 
Antonio,  Texas,  used  with  100  ton  air  con¬ 
ditioning  system.  Supplied  through  United 
Supply  Co.,  of  San  Antonio  and  installed 
under  the  direction  of  Harold  Vogt. 

Write  for  Bulletin  U-210-L 


KRAMER  TRENTON  COMPANY 
Trenton  5,  New  Jersey 
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UNIFORM  LENGTHS  OF  YOUNGSTOWN  PIPE 


make  your  Job  easier,  quicker 
.  .  .  yet  more  efficient 


7  Points  of 
uniform  goodness  in 
YOUNGSTOWN  PIPE 


You  may  compare  the  importance  of  uniform  lengths  of  Youngs¬ 
town  Pipe  with  having  the  right  tool  for  a  job  .  .  .  the  right  nut 
for  a  bolt  .  .  .  the  right  washer  for  a  fitting.  There’s  no  lost  mo¬ 
tion.  The  length  you  specify  is  the  length  you  get. 

Combine  this  with  the  6  other  points  of  uniform  goodness  in 


uniform  ductility 
uniform  lensths 
uniform  threodint 
uniform  weldability 


uniform  wall  thiekncM  and  alae 
uniform  atrencth  and  touchncM 
uniform  roundnen  and 
ctraicbtncM 


Youngstown  Pipe  and  add  the  fact  that  Youngstown  is  made 
only  of  the  finest  steel,  quality  controlled  from  ore  to  finished 
product,  and  you  have  a  real  prize  winner!  Be  sure  to  specify 
Youngstown  on  your  next  order. 


I 


THE  YOUNGSTOWN  SHEET  AND  TUBE  COMPANY 

General  Offices  Youngstown,  Ohio  District  Sales  Offices  in  Principal  Cities 


Manu/aciuTfTi  of 
Carbon,  Alloy  and  Yotoy  Steel 


SHFf  TS  -  STRIP  -  PLATES  -  STANDARD  PIPE  -  LINE  PIPE  -  OIL  COl  NTRY  Tl  BI  LAR  GOODS  -  CONDI  IT  AND  I  MT  - 
MK  HANK  AL  Tl  BING  -  COLD  FINISHED  BARS  -  HOT  ROLLED  BARS  -  WIRE  -  HOT  ROLLED  RODS  -  I  OKF 
TIN  PLATE  -  EUECTROLYTIC  TIN  PLATE  -  BLACK  PLATE  -  RAILROAD  TRACK  SPIKES  -  MINE  ROOF  BOLTS 
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FOUR-FOLD  <Jol>  sit 
Ultima.- IVIodlei^ri  GALLO  'WTiri.ery 

A  BUSH  Vertical  Air  Handling  Unit  provides  both  product  temperature  control  and 
comfort  conditioning  .  .  .  handles  both  cooling  and  heating  requirements  in  the 
ultra-modern  bottling  room  at  E.  &  J.  Gallo  Winery,  Modesto,  Calif.  Face  and  by-pass  damper 
sections,  mixing  box  assembly  and  filter  section  permit  flexibility  and  close  control  of 
the  conditioned  area. 

Whatever  your  air  handling  requirements,  there’s  a  BUSH  unit  to  meet  them. 

Available  in  vertical  floor-mounted  or  horizontal  ceiling-hung  models  in  capacities  from 
2.5  to  90  Tons  .  .  .  with  a  wide  selection  of  accessory  equipment  to  exactly  meet 
any  special  needs.  Models  from  AHIO  to  AH32  incorporate  famed  Inner-Fin 
extra-efficiency  coil  construction  —  patented  BUSH  exclusive. 


Request  catalog  #710  containing  complete  specifications 
on  Bush  Air  Handling  Units. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JUNE,  1956 


63 


PRODUCT  APPLICATIONS 

New,  Unusual,  or  Ingenious  Uses  of  Equipment  and  Materials 

Conducted  by  WM.  B.  FOXHALL,  Associate  Editor 


Air  Diffuser  Features  Germicidal  Lamp 

PROBLEM:  At  the  I  niversity  of  C.alifornia  Rarteriologieal 
Research  Center,  a  system  for  maintaining  germ-free  sup¬ 
plied  air  used  a  germicidal  lamp  installed  in  the  air  duct 
of  the  diffuser.  Air  in  the  duct  was  travelling  from  ]()()() 
to  15(M)  fpm,  and  it  was  found  that  this  velocity  did  not 
allow  sufficient  time  of  ex{)osure  to  kill  l)acteria  with  the 
certainty  that  was  recjuired  in  the  lal)oratorv. 

SOLUTION:  An  air  diffuser  manufactured  l»y  Pyle-\ation- 
al  Co.  of  Chicago  features  wide-area  diffusion  at  low 
velocity.  Working  in  cooperation  with  General  Electric 
and  Westinghouse,  who  manufacture  germicidal  lamps,  a 
diffuser  was  arranged  with  two  lamps  installed  directly 
in  the  low  velocity  stream.  After  several  experiments,  the 
engineers  installed  a  reflector  opposite  the  lamps  inside 
the  diffuser  so  that  killing  rays  were  directed  on  the  valve 
which  is  used  to  reduce  air  velocity  ahead  of  the  j)er- 
forated  eeiling  panel. 

RESULTS:  After  the  reflector  was  installed,  the  percentage 
of  bacteria  killed  was  increased  from  85  to  99%.  A  spe¬ 
cial  cleaning  arrangement  keeps  the  lamps  at  peak  effi¬ 
ciency. 


Hot  Water  Supplements  Air  System 

PROBLEM:  A  residence  built  a  few  years  ago  in  metro¬ 
politan  Chicago  was  equipped  with  a  forced  air  heating 
system,  but  it  was  never  possible  to  heat  the  basement 
recreation  room  satisfactorily  even  though  outlets  were 
provided  on  the  under  side  of  ducts  located  on  the  base¬ 
ment  ceiling.  Furthermore,  the  addition  of  a  new  room 
to  the  back  of  the  house  called  for  an  extension  of  the 
main  heating  system.  The 
cost  of  a  larger  furnace 
would  have  been  consid¬ 
erable  and  would  have  in¬ 
cluded  knocking  out  large 
sections  of  walls  to  intro¬ 
duce  new  air  ducts. 

SOLUTION:  A  small  sepa¬ 
rate  circulated  hot  water 
system  was  installed  sup¬ 
plying  baseboard  radia¬ 
tion  along  the  outer  walls  of  both  the  recreation  room  and 
the  new  addition.  A  small  hot  water  boiler  was  placed 
next  to  the  existing  furnace  and  small  holes  were  drilled 
through  the  walls  to  accommodate  a  single  circuit  of  cop¬ 
per  tube.  A  thermostat  in  the  recreation  room  operates  a 
Rell  &  Gossett  booster  pump  to  provide  heat  when  needed. 
Another  thermostat  in  the  new  addition  controls  a  second 
booster  pump. 

RESULTS:  Roth  a  new  heating  requirement  and  an  older 
heating  problem  were  solved  by  the  addition  of  a  small 
separate  system. 


Cooling  Towers  Salvage  Process  Coo!ant 

PROBLEM:  At  the  {)lastic  manufacturing  plant  of  Michi¬ 
gan  Molded  Plastics,  Inc..  Dexter.  Mich.,  certain  processes 
were  using  water  at  a  rate  of  60  million  gallons  a  year. 
Much  of  this  water  was  used  merely  as  a  coolant  to  draw 
heat  away  from  molding  machines.  While  the  cooling 
water  was  not  affected  chemically,  it  was  heated  to  a  tem¬ 
perature  which  made  it  impractical  to  recirculate  it  either 
hack  to  the  machines  or 
to  other  processes.  The 
water  was  purchased  from 
city  mains  at  an  annual 
cost  well  over  S2.000. 

SOLUTION:  The  general 
manager  of  the  companv 
and  a  representative  for 
Acme  Industries.  Inc., 

Jackson,  Mich.,  studied 
the  problem  and  decided 
to  use  cooling  towers  in 
an  attempt  to  salvage  some  of  the  water.  Actual  refrigera¬ 
tion  of  the  coolant  was  not  necessary  because  water  w  ith 
a  temperature  up  to  80  deg  F  could  be  used  in  the  plant. 
Two  Acme  cooling  towers  were  installed  at  ground  level 
near  the  building. 

RESULTS:  The  towers  keep  the  water  at  a  desirable  tem¬ 
perature  and  sharply  reduced  the  cost  of  city  water  for¬ 
merly  consumed.  Company  figures  show  that  water  con¬ 
sumption  during  ‘two  equivalent  quarterly  periods 
drop})ed  from  14.525,400  gallons  of  city  water  at  a  cost 
of  S2..335  to  3,532.960  gallons  at  a  cost  of  .8576.  The  units 
are  expected  to  save  about  87,000  in  yearly  operating  cost. 


Plastic  Pipe  Warms  Garage  Floor 

PROBLEM:  Mechanics  in  the  Chicago  suburban  garage  f)f 
the  La  Grange  Cab  Co.  complained  that  winter  backaches 
and  chilled  feet  were  the  result  of  cold  floors  in  the 
garage. 

SOLUTION:  When  a  new  garage  was  built,  a  radiant  heat¬ 
ing  system  using  Crane  polyethylene  plastic  pipe  was  in¬ 
stalled  using  60(K)  feet  of  pipe  in  and  Vg-inch  diam¬ 
eters  on  6-,  12-,  and  18-inch  centers.  The  pipe  was  rolled 
out  and  wired  over  a  gravel  base  and  wire  mesh,  then 
covered  by  a  4-inch  concrete  slab  floor.  Maximum  water 
temperature  is  maintained  at  120  deg  F. 

RESULTS:  Garage  working  areas  are  maintained  at  70  deg 
while  the  warm  floor  provides  comfort  for  the  type  of 
work  involved.  The  installing  contractor  found  the  plastic 
pipe  easier  to  install  and  lighter  to  handle.  A  two-man 
crew  finished  the  installation  in  four  days.  Maintenance 
of  company  cabs  and  buses  is  easier  because  ice  and 
frozen  mud  are  melted  off  the  chassis.  Engines  are  easier 
to  start. 
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This  technician  is  giving  a  clean  bill  of  health  to  a  com¬ 
pleted  weld  on  a  P-K  heat  exchanger.  Like  the  x-ray  of 
your  chest,  this  x-ray  picture  is  designed  to  pick  up  flaws 
before  they  have  a  chance  to  become  harmful. 

Pinholes,  lamination,  slag  inclusions,  and  all  other 
symptoms  of  failure  are  ruled  out  by  this  process,  which 
is  used  to  scrutinize  the  “inside”  of  every  weld.  Such 
radiographs  are  indispensible  in  manufacturing  pres¬ 
sure  vessels  that  will  meet  every  test  of  time  and  use. 
Each  x-ray  is  checked  by  a  representative  of  the  Hart¬ 
ford  Steam  Boiler  Inspection  and  Insurance  Company 
—for  further  insurance  that  every  P-K  heat  exchanger 
meets  or  exceeds  the  rigid  standards  of  the  1952  ASME 
Code  for  Unfired  Pressure  Vessels. 

But  weld  x-rays  at  P-K  represent  only  a  precaution. 


They  don’t  speak  for  the  fact  that  all  P-K  welders  are 
ASME  qualifled  for  a  total  of  more  than  50  types  of 
welding  procedures— meaning  that  the  likelihood  that 
flaws  will  occur  at  all  is  minimized.  Nor  can  you  see  in 
an  x-ray  photo  the  incredibly  careful  design  and  calcula¬ 
tion  that  goes  into  every  P-K  pressure  vessel,  to  assure 
that  it  will  be  thermally  and  physically  correct  in  every 
way. 

Add  this  all-important  knowledge  of  thermal  design 
to  P-K’s  fabricating  and  testing  procedures,  and  you 
have  what  makes  P-K  heat  transfer  equipment  different 
—and  better— than  all  the  rest. 

Like  proof?  We'd  be  delighted  to  receive  your  inquiry. 
The  Patterson-Kelley  Co.,  Inc.,  960  Burson  Street,  East 
Stroudsburg,  Penna.  Offices  in  principal  cities. 


PaHerson  I  )  Kelley 


Chemical  and 


Twin  Shell  Blenders 


Autoclaves 


Pilot  Plants 


Heot  Exchangers 


Process  Division 


Ribbon  and  Double  Cone  Blenders 


lever  Lock  Doors 
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This  new  VACUUM  HEATING  PUMP 

IS  SIZED  TO  ACTUAL 
JOB  REQUIREMENTS 


%SliA  (ci^ 

No  longer  is  it  necessary  for  the  Engineer  to  accept  a  vacuum  heating 
pump  with  air  and  water  capacities  based  inflexibly  upon  square  feet  of 
equivalent  direct  radiation.  With  the  flexible  Nash  CSM  he  can  provide  for 
proper  air  capacity  in  accordance  with  his  judgment  and  experience.  For 
the  individual  capacities  of  the  separate  pumps  on  the  CSM  may  be  varied 
within  a  wide  range,  without  buying  an  oversize  receiver  and  oversize 
water  pumps. 

These  pumps  possess  many  other  features  which  permit  a  more  efficient 
utilization  of  fuel  and  minimum  use  of  electric  power.  Low,  low,  returns 
reduce  installation  costs  and  usually  eliminate  putting  the  pump  in  a  pit. 
Simplicity  and  efficient  operation  reduce  supervision  and  maintenance 
costs.  Information  regarding  this  new  heating  pump  development  is  avail¬ 
able  immediately  upon  request. 


Increoted  air  capodty 
inducM  rapid  •y«l«m 
ratpons*  without 
wasteful  overheating. 

Separate  air  and 
water  pumps  individually 
selected  to  meet  actual 
job  requirements. 

Control  system 

that  operates  individual 

pumps  only  when  needed. 

Flexibility 

permitting  addition  of 
radiation  without  chonging 
basic  pump  installation. 

Low,  low, 

return  line  conitection. 


NASH 


ENGINEERING  COMPANY 

438  WILSON,  SO.  NORWALK,  CONN. 
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Design  of  a 
Central  Refrigeration  Plant 
for  U.S.  Capitol  Hill 


J.  W.  BARREH  and  A.  M.  LAUKAITIS 

Project  Manager  Limited  Partner 

Guy  B.  Panero  Engineers,  .  'jw  York,  N.  Y. 


Expansion  of  existing  central  refrigeration  facilities  on 
Capitol  Hill  will  ultimately  bring  into  existence  one  of  the 
largest  comfort  cooling  refrigeration  installations  and 
district  chilled  water  distribution  systems  in  the  world. 


This  summer  the  first  two  of  four  new  22(K)  ton  een- 
trifugal  compressors  will  be  put  into  service  to  cool 
the  buildings  on  (iapitol  Hill  in  Washington,  D.  C.  This 
will  be  the  completion  of  the  first  stage  of  a  project  to 
modernize  and  expand  the  capacity  of  the  existing  central 
refrigeration  plant  serving  the  United  States  Capitol  and 
other  buildings  in  the  vicinity  of  the  United  States  Capi¬ 
tol,  all  opierated  under  the  jurisdiction  of  the  Architect 
of  the  Capitol. 

Authorization  for  the  modernization  and  improvement 
program  is  contained  in  Public  Law  413,  passed  by  Cong¬ 


ress  in  1949.  The  improvements  arthorized  in  this  bill 
included  the  expansion  of  the  existing  refrigeration  plant 
facilities  from  4,800  tons  to  a  total  installed  capacity  of 
approximately  8,800  tons  and  the  addition  of  new  distri¬ 
bution  piping  in  a  new  walk-through  tunnel.  The  legisla¬ 
tion  required  all  work  to  be  performed  under  the  direc¬ 
tion  of  the  Architect  of  the  Capitol.  The  buildings  served 
by  the  new  tunnel  include  the  Annex  to  the  Library  of 
Congress,  the  Supreme  Court  Building,  the  First  Street 
Wing  of  the  Senate  Office  Building,  the  Library  of  Con¬ 
gress  and  the  Additional  Senate  Office  Building. 

The  existing  facilities  to  be  expanded  and  improved 
upon,  were  completed  in  1938  and  they  have  been  in 
continuous  operation  since  that  date.  These  facilities 
provided  4,800  tons  of  refrigeration  capacity  to  furnish 
chilled  water  for  the  air  conditioning  systems  in  the 
United  States  Capitol,  the  Senate  Office  Building,  and  the 
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Fig.  1.  Loyout  of  Capitol  cooling  system.  Figures  at  buildings  refer  to  present  ond  ultimote  loads.  Gpm  shown  ore  utlimate  loads. 


two  House  of  Representative  Office  Buildings.  The  refrig¬ 
eration  equipment  installed  at  that  time  consisted  of  six 
{i(M)  ton  reciprocating  compressors  using  dichlorodiflu- 
ormethane  as  the  refrigerant.  Each  compressor  is  driven 
by  a  direct  connected  1,000  hp,  6,600  volt,  275  rpm,  25- 
cycle  synchronous  motor.  The  condenser  water  is  taken 
from  the  Anacostia  River  and  pumped  approximately  one 
mile  to  the  condensers.  The  chilled  water  distribution 
system  is  housed  part  way  in  a  walk-through  tunnel  and 
then  in  pedestrian  passages  between  buildings.  The  supply 
and  return  chilled  water  pipes  are  24-inch  size  in  the 
section  of  tunnel  to  the  first  building  and  then  reduce  in 
size  so  that  the  last  building  is  served  by  12-inch  pipes. 

The  new  central  refrigeration  plant  will  consist  of 
four  22(K)  ton  centrifugal  compressors,  each  driven  by  a 
25(K)  hp,  9(M)  rpm,  4160  volt  synchronous  motor,  with 
space  provided  for  two  additional  machines.  Chilled  wa¬ 
ter  will  he  circulated  by  two  8800  gpm  circulating  pumps 
each  driven  by  a  7(K)  hp  motor.  The  new  section  of  chilled 
water  distribution  piping  consists  of  two  30-inch  pipes 
running  in  a  walk-through  tunnel  of  approximately  one 
mile  in  length.  The  old  section  of  distribution  piping  will 
remain  connected  to  the  central  plant. 

Planning  the  Job 

The  initial  step  in  planning  was  to  establish  the  design 
criteria,  about  which  the  entire  engineering  concept  of 
the  design  would  develop.  In  this  instance  there  were  a 
number  of  completely  firm  criteria,  fixed  by  law,  and 
several  others  established  by  the  Architect  of  the  Capitol 
and  ourselves. 


The  starting  point  of  the  project  was  the  existing  re¬ 
frigeration  plant  containing  six  8(K)  ton  machines,  two 
chilled  water  pumps,  two  condensor  water  booster  pumps 
and  all  the  necessary  auxiliaries  and  accessories  normally 
required  in  a  plant  of  this  type.  This  equipment  was  con¬ 
tained  in  an  extension  to  the  Capitol  Power  Plant  meas¬ 
uring  approximately  120  feet  by  75  feet  and  35  feet  high. 

The  decision  to  install  the  new  refrigeration  equipment 
within  the  limits  of  the  existing  structure  was  based  on 
economy  and  other  considerations.  In  addition,  it  was 
mandatory,  from  an  engineering  point  of  view  that  a 
portion  of  the  available  space  within  the  existing  struc¬ 
ture  he  reserved  for  foreseeable  future  capacity  needs. 

The  long  range  planning  of  the  Office  of  the  Architect 
of  the  Capitol,  as  indicated  by  the  future  loads  shown  in 
Figure  1,  established  an  ultimate  future  load  of  13.170 
tons. 

The  necessary  capacity  to  serve  existing  buildings  and 
the  additional  Senate  Office  Building  presently  under 
construction,  totalled  86(M)  tons.  Therefore,  it  was  decided 
to  install  the  authorized  8800  ton  capacity  and  provide 
space  for  two  additional  machines  to  handle  the  ultimate 
load  of  13,170  tons.  Piping  facilities  were  designed  for 
the  ultimate  load  in  order  to  preclude  extensive  changes 
at  a  later  date. 

In  the  design  of  the  new  equipment  it  was  necessary  to 
duplicate  the  existing  40  deg  leaving  water  temj>erature, 
to  avoid  costly  changes  in  the  air  conditioning  systems 
of  the  buildings  on  the  original  central  refrigeration 
system. 

The  overall  project  included  among  other  items  the 
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Jack  W.  Barrett  received  his  BME 
from  City  College  of  New  York  in 
1943,  on  MME  from  Brooklyn  Poly¬ 
technic  Institute  in  1949,  holds  Pro¬ 
fessional  Engineers  licenses  in  New 
York  and  New  Jersey  and  is  o  member 
of  the  Notional  Society  of  Professional 
Engineers.  He  was  formerly  with  Burns 
and  Roe,  Inc.,  and  later  was  employed 
os  o  heating  and  air  conditioning 
engineer  with  Voorhess,  Wolker,  Foley 
and  Smith  during  the  design  of  the 
Argonne  Notional  Laboratory.  He  is 
presently  employed  by  Guy  B.  Ponero 
Engineers  and  is  project  manager  of 
the  Capitol  power  plant  changes  and  improvements  program. 
Mr.  Borrett  has  specialized  in  the  design  of  central  refrigeration 
and  heating  facilities  and  high  temperature  water  systems. 

l  oii.'.trurlion  of  the  walk-through  tunnel  from  the  Capitol 
Cower  Plant  under  2nd.  street.  S.  E.  and  N.  E.  terminat¬ 
ing  at  the  Eir^it  Street  Vi  ing  of  the  Senate  Ofiiee  Building. 
This  tunnel  houses  the  chilled  water  supply  and  return 
mains  in  addition  to  two  10-inch  steam  service  pipes  to 
serve  the  Library  of  Congress,  the  Annex  to  the  Library 
of  (Congress,  the  Supreme  Court  Building,  the  Additional 
Senate  Office  Building  (now  under  construction!  and  the 
First  Street  Wing  of  the  Senate  Office  Building. 

The  af)ove  mentioned  f>uildings,  except  the  Additional 
Senate  Office  Building,  now  have  their  own  refrigeration 
s)  stems  and  the  air  handling  cycles  are  all  of  the  open 
washer  type.  The  conversion  of  these  equipments  to  closed 
coil  oj>eration  suitable  for  use  with  a  central  chilled  water 
system  is  now  in  progress  so  as  to  integrate  these  systems 
with  the  central  refrigeration  plant. 

Design  Considerations 

An  analysis  of  the  ratio  of  present  requirements  to 
ultimate  recjuirements  (8,1500  tons  to  l.'l.lTO  tons),  of 
the  avaiiat)le  space,  of  the  commercial  equij)ment  sizes, 
and  of  the  practical  loading  considerations,  dictated  the 
choice  of  four  22(K)  ton  machines  to  meet  the  present 


A.  M.  Loukoitis  received  his  BME  in 
1935  from  Brooklyn  Polytechnic  In¬ 
stitute  and  is  o  Registered  Professional 
Engineer  in  the  State  of  New  York. 

He  worked  for  Rockefeller  Center,  Inc. 
for  twelve  years  in  various  capacities, 
and  for  two  years  prior  to  leaving 
Rockefeller  Center,  Inc.,  was  chief 
operating  engineer  and  responsible  for 
the  operation  and  maintenance  of  oil 
mechanical  and  electrical  equipment 
in  the  fourteen  buildings  of  the  center. 

Since  1948  he  has  been  with  Guy  B. 

Ponero  Engineers  os  o  project  engi¬ 
neer  and  project  manager  and  has 
managed  numerous  projects  including  industrial  buildings,  hos¬ 
pitals,  department  stores,  shopping  centers  and  laboratory 
buildings.  He  is  o  limited  partner  of  Guy  B.  Ponero  Engineers. 

load  requirements.  The  resulting  problem  was  to  find  a 
2200  ton  machine  w  ith  approximately  the  same  space  re¬ 
quirements  as  one  of  the  existing  800  ton  machines  with¬ 
out  imposing  excessive  static  and  dynamic  loads  on  the 
existing  pile  supported  foundations.  The  newr  machines, 
as  required  by  law’  would  be  of  the  centrifugal  type,  but 
the  choice  of  refrigerant  which  was  not  set  by  Congress 
w  ould  affect  the  size  of  the  equipment.  The  three  common 
commercially  available  refrigerants.  Freon  11.  12  and 
114  were  compared,  considering  thermodynamic  proper¬ 
ties.  size  and  speed  of  machine  required,  price  of  refrig¬ 
erant.  and  power  required  per  ton  of  refrigeration.  After 
consideration  of  all  factors  Freon  12  was  chosen  as  being 
the  best  suited  to  this  application. 

In  Fig.  2  it  can  be  seen  that  the  chilled  water  circuit 
is  arranged  for  series-parallel  operation  of  the  refrigera¬ 
tion  machines.  As  indicated,  the  two  series  connected 
|)airs  (1  and  la,  2  and  2a)  are  connected  in  parallel. 
The  series  operation  for  each  pair  was  adopted  after 
analysis  of  the  operating  characteristics  of  the  machines 
indicated  that  a  theoretical  net  horsepower  saving  of 
approximately  10%  could  be  realized.  A  straight  series 
circuit  as  employed  in  the  existing  plant  could  not  be 
used  because  provisions  had  to  l>e  made  for  future  ma- 


To  existing 
Ch  w. 

distribution 

system 


Fig.  2.  Chilled  water  system 
flow  diagram.  Future  machines 
not  indicated. 
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Fig.  3.  Hydraulic  gradient  for  original  distribution  system  with 
new  chilled  water  flow. 


chines.  The  economy  of  operation  develops  from  the  basic 
consideration  that  refrigeration  equipment,  in  general, 
requires  more  horsepower  per  ton  as  the  operating  tem¬ 
perature  decreases.  Therefore  when  two  machines  are 
connected  in  series,  with  the  lead  machine  operating  at 
the  higher  suction  temperature  and  carrying  more  than 
half  of  the  total  load,  a  net  saving  in  brake  horsepower 
results.  If  the  lead  and  follower  machines  are  not  required 
to  be  identical,  the  point  of  load  division  may  be  estab¬ 
lished  so  that  smaller  equipment  could  conceivably  be 
selected  for  the  second  stage  of  cooling.  The  greater  the 
temperature  differential  required,  the  greater  the  benefit 
which  may  be  derived  by  series  connecting  groups  of 
chillers.  In  this  case  it  was  decided  that  identical  ma¬ 
chines  would  be  advantageous  from  the  standpoint  of 
maintenance  and  interchangeability  of  spare  parts.  Under 
this  requirement  2500  horsepower  motors  were  selected 
for  each  nominal  2200  ton  compressor  drive.  The  2200 
tons  units  were  the  largest  possible  utilizing  2500  horse¬ 
power  motors.  The  next  step  would  require  .5000  hp 
motors.  In  addition,  each  speed  increaser  was  required 
to  be  identical,  thus  each  compressor  operated  at  the 
same  speed.  Under  these  conditions  maximum  operating 
economy  is  obtained  when  the  lead  machine  is  fully 
loaded  to  the  capacity  of  its  driving  motor,  taking  ad¬ 
vantage  of  the  lower  bhp  ton  at  the  higher  water  tempera¬ 
ture  range,  the  remainder  of  the  required  htad  being 
carried  by  the  second  machine  of  each  pair. 

Another  important  advantage  of  series  arrangement 
occurs  at  partial  loads.  A  fixed  leaving  water  tem{)erature 
can  be  maintained  automatically  without  the  valve  manip¬ 
ulation  otherwise  neces.sary  to  disconnect  chillers  from 
the  circuits.  One  machine  of  a  pair  may  be  inoperative 
as  far  as  the  refrigerant  cycle  is  concerned  but  may  still 
remain  in  the  water  circuit,  all  cooling  being  done  by  the 
other  machine.  In  a  straight  parallel  arrangement,  any 
machine  shut  down  must  be  valved  off,  as  a  mixture  of 
water  passing  through  the  operative  and  inoperative 
machines  will  result  in  a  leaving  water  temperature 
higher  than  40  deg  unless  the  operating  machine  cools 
to  a  temperature  low  enough  for  a  mixture  temperature 


of  40  deg  to  result.  This  arrangement  would  be  unecon¬ 
omical  in  both  power  and  efficiencv. 

Hydraulics 

To  determine  the  required  pumping  heads  for  the  new- 
chilled  water  distributing  system,  extensive  calculations 
were  required.  Advantage  was  taken  of  the  opportunity 
to  compare  the  results  of  theoretical  determinations  with 
actual  gage  readings  taken  at  different  points  on  the 
existing  distribution  system.  The  size  of  pipe,  temperature 
of  water,  and  magnitude  of  flow,  in  the  existing  distribu¬ 
tion  system  closely  paralleled  conditions  which  were  ex¬ 
pected  to  prevail  in  the  new  distribution  system.  After 
determining  the  formula  giving  the  most  accurate  results 
for  the  existing  system  we  felt  justified  in  utilizing  this 
same  formula  for  determining  the  pumping  head  for  the 
new  portions  of  the  system.  The  method  of  calculation 
which  proved  to  be  the  most  accurate  was  the  well  known 
rational  analysis,  wherein 


where  units  are  in  feet,  feet  per  sec.  and  feet  per  sec®  as 
applicable,  and  /  was  obtained  from  the  Moody  chart. 
The  rational  method  of  calculation  gave  results  in  which 
the  greatest  error  was  5*'r.  but  the  majority  of  points 
checked  within  2*'/c. 

By  a  trial  and  error  procedure,  using  the  rational 
analysis  for  determining  pressure  drops,  the  hydraulic 
center  of  the  svstem  was  established  at  the  United  States 
Capitol.  By  circulating  the  water  from  two  directions, 
part  through  the  existing  piping  system  and  part  through 
the  new  piping  system,  and  equalizing  the  pressure  drops, 
the  minimum  pumping  head  was  established.  Refer  to 
plot  plan  F’ig.  1.  A  hydraulic  gradient  for  the  existing 
portion  of  the  chilled  water  distribution  system  with  the 
new  flow  conditions  is  presented  in  Fig.  .3.  By  carefully 
determining  the  static  pressure  in  the  system  at  shutdown 
it  was  determined  that  a  minimum  air  pressure  of  60  psig 
must  be  maintained  in  the  expansion  tanks  to  keep  the 
entire  system  filled  with  water  during  shutdown  periods. 

In  recent  years  the  plant  has  averaged  2.500  o|}erating 
hours  per  season  producing  an  average  of  2000  tons  of 
refrigeration.  The  existing  distributitm  system  was  de¬ 
signed  to  o|)erate  at  constant  flow,  regardless  of  varia¬ 
tions  in  building  cooling  requirement®,  by  by-passing 
the  excess  water.  This  was  accomplished  by  the  o{>eration 
of  building  controls  which  assured  each  building  receiv¬ 
ing  a  proportionate  and  constant  flow  of  chilled  water. 
This  type  of  system,  while  basically  simple  in  design,  and 
appropriate  for  the  volume  of  water  in  the  original  sys¬ 
tem  does  not  lend  itself  to  economy  of  operati^m  in  the 
expanded  system.  The  chilled  water  circulating  pumps 
for  instance,  operate  at  a  constant  horsepower  regardless 
of  refrigeration  load.  By  varying  the  flow  according  to  the 
building  demand,  it  can  be  seen  that  substantial  savings 
can  be  made  in  pump  horsepower.  The  total  brake  pump 
horsepower  for  the  existing  system  was  BOO.  The  ultimate 
requirement  for  13,170  tons,  or  26,. 340  gpm,  coupled 
with  the  head  requirements  determined  from  the  hy¬ 
draulic  analysis  discussed  previously,  showed  an  ultimate 
pump  requirement  of  1900  brake  horse|)ower.  With  a  load 
of  this  magnitude  consideration  had  to  be  given  to  pos¬ 
sible  horsepower  economv  which  could  be  achieved  by  a 
variable  flow  system. 
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Hather  than  utilizing  variable  speed  motor  drives  on 
the  pumps  it  was  decided  to  make  use  of  the  throttling 
controls  presently  on  the  majority  of  the  building  cooling 
coils.  Tbe  throttling  action  of  these  valves  provides  auto¬ 
matic  regulation  of  the  pump’s  capacity  by  shifting  the 
operation  on  the  pump  characteristic  curve.  By  referring 
to  the  pump  curves,  F’ig.  4,  we  see  that  considerable 
horsepower  economy  may  be  realized  by  automatically 
throttling  back  on  the  head-capacity  curve  for  partial 
loads.  Although  the  actual  operating  savings  with  a  vari¬ 
able  speed  pump  drive  would  be  greater  because  of  a 
more  precise  flow-horsepower  relationship,  the  effect  of 
the  higher  initial  cost  considering  the  variable  speed 
motor,  starter,  and  automatic  flow  controls  precluded  its 
choice  over  the  constant  speed  pumping  system.  In  effect, 
a  variable  flow  system  using  constant  speed  pumps  is  a 
compromise  l)etween  the  maximum  economy  possible  with 
a  variable  speed  drive  and  the  minimum  economy  of  the 
(•(•nstant  flow  system. 

As  previously  established,  the  average  load  will  be 
approximately  50%  of  the  connected  load,  or  6600  tons 
for  the  future  ultimate  system.  Transferring  this  to  actual 
figures  and  with  the  use  of  the  pump  curve  it  is  seen 
that  while  a  constant  flow  system  of  26.340  gpm  would 
consume  1900  hp  X  2500  hr  or  4,750,(K)0  hp-hr  per 
season,  a  variable  flow  system  which  averaged  13,170 
gpm  for  the  same  period  would  consume  1410  X  2500 
or  3,f)(K),000  hp-hr.  Thes<;  figures  converted  to  terms  of 
dollars,  represent,  at  1<  per  kw-hr,  a  saving  of  approxi¬ 
mately  $8,600  per  year  in  oj)erating  costs.  This  is  a  sub¬ 
stantial  economy  realized  merely  by  devoting  additional 
engineering  time  to  the  study  of  the  system  during  the 
design  period.  It  might  be  interesting  to  note  at  this  time 
that  the  horsepower  required  to  circulate  the  water 
through  the  system  is  of  such  magnitude  that  it  actually 
adds  385  tons  load  to  the  system  by  the  energv  added 
while  pumping. 

In  order  to  completely  analyze  the  hydraulics  of  the 
|)ump  operations  described  it  was  necessarv  to  analyze 
also  the  system  within  each  building.  Tbe  building  control 
systems  were  studied  and  modifications  were  recom¬ 
mended  as  required.  As  mentioned  elsewhere  in  this  arti¬ 
cle,  each  of  the  existing  buildings  is  provided  with  a 
constant  flow  device  for  the  building  as  a  whole,  but  the 
individual  coil  controls  are  of  the  throttling  tvpe.  To 
eliminate  the  need  for  replacement  of  large  numbers  of 
these  valves,  control  valves  were  selected  to  be  located  at 


Fig.  4.  Typicol  pump  curves.  Broken  lines  indicate  future 
conditions. 


Fig.  5.  Existing  1000  hp,  25  cycle  synchronous  motor. 


the  branch  supply  line  entering  the  building.  The  function 
of  the  new  valve  is  to  limit  the  pressure  entering  the 
building  to  a  figure  approximating  its  original  value  with 
the  old  system.  The  use  of  the  constant  flow  device,  con¬ 
sisting  of  a  flow  meter  controlled  by-pass  valve  will  be 
discontinued.  Figures  5  and  6  show  items  of  existing 
equipment. 

Cooling  Tower  Selection 

The  present  condenser  water  requirements  are  supplied 
by  water  pumped  from  the  Anacostia  River  as  mentioned 
earlier.  In  recent  years  the  temperature  of  the  river  water 
at  the  pump  suction  has  increased  to  over  90  deg  on  some 
days  w  ith  consequent  decrease  in  available  plant  capacity. 
The  possibility  of  moving  the  pump  suction  was  studied 
but  temperature  readings  taken  at  various  depths  across 
the  width  of  the  river  indicated  a  maximum  2  deg  differ¬ 
ence  in  temperature  from  bottom  to  top.  With  this  in 
mind  consideration  had  to  be  given  to  establishing  an¬ 
other  source  of  cooling  water  to  meet  the  expanded  plant 
requirements.  The  ultimate  load  requires  a  total  condenser 
water  circulation  of  39,600  gpm.  A  cooling  tower  installa¬ 
tion  with  the  advantages  of  supplying  cleaner  water  at 
lower  temperature  than  could  be  obtained  from  the  river, 
plus  the  fact  that  the  existing  river  pumping  station  re- 
(juired  costly  modernization,  swayed  the  choice  heavily 
in  favor  of  the  tower.  The  cleaner  water  anticipated, 
meant  a  lower  fouling  factor  could  be  utilized  in  con¬ 
denser  design  and  at  the  same  time  would  reduce  mainte¬ 
nance  and  operating  costs.  The  lower  water  temperature 
available  meant  a  reduction  in  the  size  and  cost  of  the 
condenser,  with  a  lower  power  input  to  the  compressor. 
The  tower  selected  was  an  induced  draft  double-cased 
redwood  type  with  extended  interior  columns  resting  on 
the  basin  floor.  The  outer  wall  is  corrugated  cement  asbes¬ 
tos,  mainly  for  appearance.  The  tower  is  provided  w  ith  a 
complete  automatic  sprinkler  system  for  protection  during 
the  shutdown  periods.  As  consideration  was  being  given 
to  possible  winter  operation,  it  was  decided  to  partition 
the  tower  basin  so  that  individual  cells  and  portions  of  the 
basin  could  be  utilized.  Slide  gates  were  provided  in  the 
basin  partitions  for  operation  of  basin  units  as  required. 
This  partitioning  provided  an  excellent  method  of  drain¬ 
ing  with  minimum  danger  of  freezing  in  case  of  severe 
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Fig.  6.  North  ha'f  of  equipment  room  showing  existing  equip¬ 
ment  to  be  removed  in  second  stage  of  construction. 


u«e  of  spring  type  isolators.  Proper  isolator  deflections 
had  to  he  determined,  and  distributing  motor  frecpjeticies 
had  to  he  converted  to  \il)ration  frequencies  that  did  not 
approach  resonance  with  the  natural  frecpiency  of  the 
|)iles  during  mtrmal  operation  jjeriod.s.  Since  the  natural 
frc<|uencies  of  the  |)iles  could  not  In*  adjusted  to  a  range 
aho\e  the  disturbing  frequencies  (»f  the  motor  at  900  r|)m. 
or  the  compressor  at  44!TO  rpm.  the  natural  vibrations 
frecjuencv  for  the  isolators  had  to  he  selected  for  a  range 
withiii  the  starting  period  of  the  machines,  A  maximum 
of  .>10  cpm.  or  10/f  below  the  900  rpm  of  the  motor,  for 
the  isolator  was  considered  as  a  safe  limit,  alhtuing  for 
design  descrepancies  or  manufacturing  tolerances.  Kxperi- 
ence  from  similar  types  of  coupled  and  rotating  machines 
creating  impact  forces  on  a  foundation  established  cer¬ 
tain  weight  factors  above  the  isolators  which  had  to  he 
achieved. 


tem|)erature  drop  often  encountered  during  the  winter 
season. 

Controls 

Karly  in  the  project  it  was  decided  that  although  chilled 
water  temperature  control  was  the  only  control  to  he  fuliv 
automatic,  a  complete  metering  system  would  he  required 
so  as  to  enable  the  operating  personnel  to  log  all  neces¬ 
sary  data  from  a  central  point,  and  control  all  valves, 
watch  for  alarm  signals,  and  start  and  stop  motors,  as 
required  from  this  control  j>oint.  The  2500  hp  motors  can 
he  started  only  from  the  local  panels  at  each  compressor. 
All  alarms  referring  to  refrigeration  units  are  duplicated 
at  local  hoards  adjacent  to  the  machines.  The  automatic 
temperature  control  is  designed  to  provide  40  deg  water 
leaving  the  second  machine  of  each  series-connected  pair. 
The  c«»ntroller  divides  the  load  on  each  machine  l)v  set¬ 
ting  the  gas  inlet  vane  controls.  The  proportion  of  the 
load  carried  by  each  machine  can  he  adjusted  hv  a  bias¬ 
ing  controller,  located  on  the  central  control  panel.  In 
this  manner  the  lowest  net  horstq)ower  of  the  combination 
ma\  be  established  at  any  particular  loading  and  after 
suflicient  operating  data  has  been  collected,  a  procedure 
can  be  worked  out  to  obtain  optimum  operating  condi¬ 
tions  at  any  load. 

Vibration 

Despite  assurances  from  the  several  refrigeration  equip- 
me?it  manufacturers  that  vibration  was  not  a  considera¬ 
tion  in  macliines  of  this  tvjje.  it  was  decided,  because  of 
the  pile  pattern  and  existing  slab  design,  to  investigate 
the  vibration  problem  fully  before  proceeding.  The  pile 
pattern  supporting  the  existing  1.5-inch  reinforced  slab 
was  |K*culiar  in  the  respect  that  there  is  a  1.5-foot  brick 
arch  sewer  passing  diagonally  beneath  the  refrigeration 
apparatus  room.  No  additional  j)ilcs  could  be  driven  to 
support  an  increased  load  or  to  alter  the  natural  fre- 
(juency  of  the  structure. 

Investigation  of  the  machine  loads  mounted  solidly  on 
the  reinforced  concrete  floor,  which  acts  as  a  pile  cap, 
indicated  that  the  natural  vibration  frequencies  for  the 
sU})porling  piles  were  w  ithin  close  range  of  the  disturbing 
frequencies  of  the  motor.  In  order  to  make  use  of  the 
existing  pile  foundation  system  w  ithout  alteration  and  to 
prexent  resonance,  consideration  had  to  he  given  to  the 


Mounting  Base 

The  (lifTerential  delhvtion  amplitudes  caused  by  im|)act 
forces  of  the  isolator  had  to  be  kept  to  a  minimum  to 
avoid  undue  bending  stresses  at  the  service  pipes  leading 
to  and  from  the  refrigeration  unit.  It  was  decided  t(» 
mount  the  entire  refrigeration  unit  on  a  rigid  steel  and 
c<mcrete  fdled  frame  ))roviding  for  accurate  alignment 
and  t<»  prevent  relative  movement  of  any  of  the  major 
components  of  the  unit.  I  bis  entire  assembly  was  mounted 
on  the  vibration  isolators.  In  Fig.  7,  which  shows  the  steel 


Fig.  7.  Partially  completed  machine  base  showing  spring  vibra¬ 
tion  isolators  on  outriggers  from  moin  steel  base. 


frame  before  the  setting  of  the  equipment,  it  can  be 
noted  that  the  chiller  and  condenser  are  to  be  mounted 
on  the  outriggers  which  project  from  the  main  steel  base. 
.\  total  weight  of  the  concrete  filled  steel  frame,  without 
the  outriggers,  of  not  less  than  the  sum  of  the  super¬ 
imposed  loads  of  the  motor,  speed  increaser  (Fig.  8), 
compressor,  and  accessories,  was  found  to  be  suitable  to 
obtain  sturdy  isolator  units,  high  deflection  amplitude 
absorption,  and  a  loading  condition  which  was  not  in 
excess  of  the  pile  carrying  capacities. 

.After  selecting  the  pro|K*r  i.solator  and  ba.se  it  was 
established  that  (1)  the  disturbing  frecjuencies  of  the 
motor  and  compressor  would  be  in  resonance  with  the 
natural  freijuencies  of  the  isolator  twice  for  short  inter- 
\als  during  the  starting  periods  of  the  machines;  (2)  the 
converted  disturbing  frequencies  at  the  bottom  of  the 
isolators  would  not  be  in  resonance  with  the  building 
structure;  (.31  horizontal  vibration  disturbance  could  not 
occur. 
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The  chilled  condenser  water  piping  was  isolated  from 
the  spring  mounted  refrigeration  unit  hy  the  use  of  flex¬ 
ible  connectors.  The  20-inch  chilled  water  connection 
presented  a  unique  problem  in  that  the  flange-to-flange 
distance  for  the  connection  was  limited  to  23  inches  while 
at  the  same  time  requiring  a  design  deflection  of  '^4  inch 
in  the  lateral  direction.  Design  pressure  was  190  psig. 

I'he  manufacturer  of  the  connectors  met  the  {)rohlem 
hy  providing  a  two  j)ly  bellows  of  stainless  steel  with  no 
e(]uali/ing  rings.  Limit  retds  to  absorb  the  internal  ])res- 
sure  thrust  were  isolated  from  the  connector  j)roj(er  by 
non-metallic  washers  and  bushings.  See  Pig.  9. 

Electrl  cal 

The  existing  electrical  installation  consisted  of  6.600 
\olt.  25  cycle  service  originally  generated  at  the  ('apitol 
I’ower  I'lant  but  more  recently  provided  by  the  I’otomac 
Electric  I’ower  (](»mpany.  In  line  with  the  I’ublic  Law  113, 
all  electrical  installations  on  (lapitol  Hill  are  being  con- 
\ertcd  to  60-cycle  a-c  current  and  therefore  the  new  refrig¬ 
eration  facilities  were  recpiired  to  conform.  The  j)ower 
company  has  provided  three  13.2(K)  volt  feeders,  direct 
from  their  generating  facilities.  Any  two  of  the  feeders  w  ill 
carry  the  full  refrigeration  and  adjacent  boiler  plant  load, 
allowing  for  outage  of  the  third  feeder.  The  substation 
design  consists  <»f  a  future  total  of  four  13.200/4160  volt. 
5.(KM)/6250  KVA  forced  air  cooled  transformers  and 
associated  switchgear.  One  transformer  provides  spare 
capacity. 

All  large  motors  were  selected  to  operate  at  4000  volts. 
I  hese  included  the  25(K)  hp  compressor  motors,  the  700 
hp  chilled  water  pump  motors,  and  the  300  hp  condenser 
water  pump  motors.  Smaller  motors  o{)erate  at  208  volts. 

The  25(K)  hp  motors  were  stdected  to  be  synchronous 
type,  unity  power  factor  with  across  the  line  starting. 

Construction  Schedule 

As  was  pointed  out  earlier,  one  of  the  fixed  conditions 
(tf  the  project  was  the  maintenance  of  existing  air  condi- 
tionitig  service  during  the  operating  season  between  April 
15  and  November  15.  I'his  meant  that  no  construction 
work  affecting  the  oj)eration  of  the  existing  equipment 
c<tuld  be  performed  between  those  dates,  and  bv  April  15 
there  would  have  to  be  enough  capacity  on  the  line  to 
meet  any  foreseeable  load. 


Fig.  8.  New  3000  hp  speed  increaser  and  2200  ton  compressor. 


Fig.  9.  A  20-inch  flexible  connector  and  spring  isolator. 


In  considering  the  total  amount  of  work  to  be  done 
and  the  limited  time  (November  15th  to  .April  15th) 
a\ailable,  it  was  considered  doubtful  that  the  entire  mod¬ 
ernization  program  could  be  completed  in  one  season. 
The  work  therefore  was  planned  in  two  stages  to  carry 
over  two  years,  iti  order  to  meet  the  above  requirements. 
Bv  leaving  four  of  the  existing  machines  and  all  the 
pumping  facilities  intact  for  the  first  summer,  sufficient 
undisturbed  capacity  was  retained  to  carry  the  h)ad 
through  the  month  of  May.  The  other  two  machines  were 
removed  and  replaced  in  stage  one  with  two  of  the  new 
centrifugals,  the  combined  capacity  of  which  was  only 
slightly  less  than  the  capacity  of  the  original  six  recipro¬ 
cating  machines.  Since  no  new  load  was  to  be  connected 
to  the  central  plant  until  the  expansion  was  complete,  the 
two  new  machines,  after  being  tested  and  placed  on  the 
line,  could  carrv  the  entire  demand  for  the  remainder  of 
the  first  summer.  This  plan  provided  added  protection  in 
the  event  one  or  both  of  the  new  machines  proved  defec¬ 
tive,  necessitating  extensive  repairs  or  adjustment  result¬ 
ing  in  lengthy  shut-down  periods.  The  new  cooling  tower 
piping  was  connected  to  the  existing  river  water  piping 
and  so  valved  as  to  enable  the  source  of  condenser  water 
supply  to  be  chosen  as  desired  until  the  cooling  tower  was 
tested  and  accepted.  At  this  point  the  river  piping  will 
be  permanently  disconnected  from  the  plant.  The  larger 
part  of  outside  work  was  scheduled  for  stage  one  since 
this  would  least  affect  present  operation.  The  electrical 
installation  was  planned  to  be  complete  to  the  extent  of 
permiting  operation  of  the  new  equipment  required  to 
operate  in  stage  one.  This  method  of  staging  the  construc¬ 
tion  has  worked  out  well  because  of  the  close  cooperation 
of  the  Contractor,  the  Consulting  F'ngineer  and  the  Office 
of  the  Architect  of  the  Capitol. 
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The  kinetic  energy  of  streamline  flow  differs  from  values 
obtained  through  simpler  equations  which  apply  to  turbu¬ 
lent  flow.  Engineers  working  in  low  Reynolds  numbers  may 
avoid  underpowering  equipment  such  as  fans  and  pumps 
by  proper  attention  to  factors  analyzed  in  this  article. 

WHENEVER  motion  is  imparted  to  an  initially 
stationary  fluid — whether  for  exhausting  room 
air  through  a  duct  or  for  pumping  water  from  a  tank — 
power  must  be  provided  to  supply  work  which  goes  into 
storage  in  the  fluid  as  kinetic  energy  or  becomes  asso¬ 
ciated  with  the  fluid  as  flow  work.  As  flow  continues  and 
the  pressure  drops,  conversion  of  flow  work  to  friction 
occurs,  but — for  an  incompressible  fluid  in  a  duct  or 
pi{)e  of  uniform  cross-section — the  kinetic  energy  in  stor¬ 
age  remains  constant. 

In  usual  engineering  practice — particularly  in  the  fields 
of  heating,  ventilating  and  air  conditioning — fluid  veloci¬ 
ties  through  ducts  and  conduits  are  ordinarily  so  high 
that  flow  is  in  the  turbulent  region.  For  this  case  the 
velocity  of  each  small  volume  of  fluid  is  practically  equal 
to  the  mean  flow’  velocity  and  the  amount  of  kinetic  energy 
associated  with  the  fluid  is  calculated  by  the  usual  equa¬ 
tion 

Kinetic  energy  =  w’V2/2g  ft-lb  per  sec  (1) 

where  w  is  the  flow  rate  in  pounds  per  second,  v  is  the 
mean  fluid  velocity  in  feet  per  second,  and  g  is  the  acceler¬ 
ation  due  to  gravity  (32.2  feet  per  second").  For  turbu¬ 
lent  flow  the  velocity,  v,  is  obtained  from  the  continuity- 
equation 

V  =  V'/A  ft  per  sec  (2) 

w  here  V'  is  the  volume  of  flow  in  cubic  feet  per  second 
and  A  is  the  cross-section  area  in  square  feet. 

Because  of  the  fact  that  equation  (1)  is  valid  for  the 
great  majority  of  engineering  applications,  there  is  hazard 
that  the  engineer  may  lose  sight  of  the  fact  that  a 
requirement  for  applicability  of  this  equation  is  the  exis¬ 
tence  within  the  fluid  of  fully  developed  turbulence.  When 
fluid  velocity  decreases  or  when  viscosity  increases,  the 
conditions  of  flow  may  be  altered  so  that  a  transition 
will  occur  to  streamline  flow.  The  transition  occurs  when 
the  dimensionless  flow  parameter — Reynolds’  number — 
has  a  value  of  approximately  2000.  Under  these  circum¬ 
stances  equation  (1)  is  no  longer  valid  and — if  errone¬ 
ously  used — may  lead  to  underpowering  of  the  requisite 
fan,  blower,  or  pump. 

The  intent  of  this  article  is  to  develop  the  accurate 
kinetic  energy  equation  for  streamline,  or  viscous,  flow, 
and  to  point  out  that  the  error  through  misuse  of  equation 
(1)  would  be  of  the  order  of  100%.  Thus  the  distinction 


between  streamline  and  turbulent  flow  is  one  of  great 
practical  significance  and  the  engineer  should  always  bear 
in  mind  the  large  non-conservative  error  that  will  occur 
if  equation  ( 1 )  is  used  for  systems  involving  viscous  flow. 

Characteristics  of  a  Real  Fluid 

The  ideal  hydrodynamic  fluid  which  is  used  in  develop¬ 
ing  the  elegant  derivations  of  classical  hydrodynamics 
fails  to  correspond  to  a  real  fluid  in  two  vital  respects. 
First,  by  virtue  of  the  viscosity  pos.sessed  by  all  real  fluids, 
tangential  stresses  are  set  up  which  lead  to  major  devi¬ 
ations  of  the  actual  from  the  ideal  fluid,  and,  secondly, 
with  all  real  fluids  there  is  a  stationary  layer  adjacent  to 
any  boundary  or  to  any  solid  body  immersed  in  the  fluid. 
This  stationary  layer  is  always  present,  and,  though  not 
of  great  thickness,  it  is  nonetheless  responsible  for  very 
significant  departures  of  real  fluid  behavior  from  that 
which  would  be  expected  from  analysis  of  an  ideal  fluid. 
This  is  particularly  true  because  of  the  steep  velocity 
gradient  which  must  exist  in  the  region  near  the  wall. 
The  impossibility  of  slip  is  then  an  outstanding  and  very 
vital  characteri.stic  of  all  real  fluids.  Because  of  it  the 
entire  subject  of  fluid  flow  becomes  immeasurablv  more 
complicated. 

When  any  real  fluid  is  in  motion,  the  resultant  force 
exerted  on  a  small  element  of  boundary  will  be  made  up 
of  a  pressure  component  normal  to  the  boundary  and  a 
tangential  stress  component  parallel  to  the  boundary; 
additional  mass  or  volume  forces,  as  the  forces  of  gravity, 
also  act  on  the  body,  but  for  small  elements  of  volume, 
such  forces  can  be  neglected,  since  they  are  of  a  higher 
order  than  the  boundary  forces.  Ftir  such  a  fluid  the 
forces  acting  at  any  point  within  the  volume  will  not  be 
the  same  in  all  directions  and  likewise  the  force  at  any 
point  on  any  plane  within  the  fluid  will  not  necessarily 
be  normal  to  the  plane,  but  will  be  the  resultant  of  the 
pressure  (which  is  always  and  by  definition  normal  to 
any  plane)  and  a  shearing  stress.  Assuming  that  mass 
forces  can  be  neglected,  all  deviations  of  resultant  stress 
from  normal  pre.ssure  can  be  attributed  to  viscosity. 

Mean  Velocity  of  Fluid  in  a  Pipe,  Duct,  or  Conduit 

Accurate  knowledge  of  the  mean  velwity,  v,  of  various 
small  elements  throughout  a  given  volume  of  fluid  is  of 
the  greate.st  practical  importance,  since  only  from  such 
data  is  it  possible  to  determine  velocity  gradients  and 
hence  tangential  stresses.  Likewise,  precise  information 
on  velocity  distribution  is  prerequisite  to  a  determination 
of  the  kinetic  energy  of  the  fluid  mass.  For  any  small  ele¬ 
ment  of  mass,  moving  uniformly  with  velocity,  v,  the 
kinetic  energy  is  given  by  (Hjuation  (1) 
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KP’.  =  fl/2)v‘  g  ft-11)  per  II)  (3) 

If  flow  were  to  occur  through  a  pipe  of  circular  cross- 
section  with  uniform  velocity  across  the  area  normal  to 
flow,  the  kinetic  energy  would  likewise  he  given  by  equa¬ 
tion  (3)  with  the  velocity  defined  as  the  ratio  of  rate 
of  flow,  V'  cu  ft  per  sec,  to  cross-section  area.  A, 

V  =  VVA  ft  per  sec  (4) 

K(juation  (4)  is  true  only  whrti  the  velocity  is  uniform, 
though  in  other  cases  it  can  he  used  to  determine  a 
mean  velocity,  v,  across  the  section.  Here,  however,  a 
major  difficulty  occurs  since  the  mean  velocity  squared 
can  differ  very  considerably  from  the  mean  of  the  squared 
point  velocities.  Hence, 

KK  =  (1/2)  v‘/g  ^  (1/2)  r^/g  ft-lb  per  lb  (5) 

A 

Two  possible  methods  of  correction  are  available.  The 
first  and  most  logical  would  be  to  accurately  determine 
a  mean  value  of  i;*  and  use  this  value  in  equation  (3). 
The  second  procedure  and  the  one  most  commonly  used 
in  practice  is  to  evaluate  the  mean  v*  in  terms  of  the  mean 
velocity,  V,  giving 


V2  = 

Kv‘ 

(ft  per  sec) 2 

(6) 

w  here 

r  = 

VVA 

ft  f)er  sec 

(7) 

The  value  of  the  dimensionless  coefficient,  K,  will  obvious¬ 
ly  depend  on  the  velocity  distribution  over  the  cross- 
section. 

The  kinetic  energy  expressed  in  foot-pounds  per  unit 
volume  can  be  readily  obtained  from  equations  (3)  and 
(6)  by  dividing  by  the  specific  volume,  V, 

KK  =  (l/2g)  (K/F)r"  ft-lb  per  cu  ft  (8) 

2Fg 

Then  noting  that  the  mass  density,  p,  is  equal  to  1/Fg 
and  making  this  substitution  in  equation  (8), 

KE  =  (l/2)Kpt7^  ft-lb  per  cu  ft  (9) 

which  is  in  units  of  ft-lb  per  cubic  foot,  but  has  the 
dimensions  of  pounds  per  square  foot  and  hence  is  dimen¬ 
sionally  equivalent  to  pressure.  In  another  sense  also  this 
term  is  equivalent  to  a  pressure  since  it  indicates  that 
the  unit  volume  of  fluid  has  stored  within  it  an  amount  of 
kinetic  energy  sufficient  to  raise  itself — during  decelera¬ 
tion — to  a  vertical  height  equal  to  (l/2g)K»-  feet.  Thus 
I/2(Kpr-)  can  be  defined  as  a  velocity  pressure,  in 
pounds  per  square  foot  absolute  while  (l/2g)Ki7“  is  a 
velocity  head,  in  feet  of  fluid. 

Example  1:  Flow  through  a  circular  j)ipe  is  assumed 
to  occur  under  conditions  such  that  the  velocity  decreases 
from  a  maximum  in  a  small  diameter  circular  cross- 
section  area  near  the  center  to  a  minimum  in  a  ring  of 
equal  cross-section  area  near  the  outside.  The  pijM*  cross- 
section  is  divided  into  four  annular  rings  of  e(pial  area 
enclosing  a  fifth  central  circular  cross-section  of  the  same 
area.  Assume  that  the  velocity  remains  practically  con¬ 
stant  in  each  of  the  stated  areas  (thus  discontinuities 
would  have  to  occur  between  rings)  and  investigate  the 
error  that  would  result  if  the  square  of  the  average 
velocity  were  used  in  place  of  the  average  of  velocities 


squared.  Velocities  in  the  five  areas,  from  center  out,  are 
10,  8,  6,  4,  and  2  ft  per  sec,  respectively. 

Solution:  The  average  velocity  is 

V  =  (V’l  +  V2  +  V3  4-  V4  +  V’sl/.S 

=  (10  +  8  +  6  +  4  +  2)/5  =  30/5 

=  6  ft  per  sec 
so 

=  6-  =  36  (ft  per  sec)^ 

Hut  the  average  of  velocities  squared  is 
Sv2„/n  =  (10=  +  82  +  6=  -f  4=  +  2=)/5  =  220/5 

n 

=  44  (ft  per  sec)  = 

The  error  resulting  from  use  of  v-  would  therefore  be 
[(44  -  36)/44]100  or  18.2% 

Velocity  Distribution  and  Evaluation  of  Kinetic  Energy 

As  discussed  above  the  kinetic  energy  term  cannot  be 
accurately  evaluated  until  data  are  available  to  permit 
establishing  a  relationship  from  which  this  term  can  be 
related  explicitly  to  the  mean  velocity  of  flow.  As  written 
in  equation  (8)  the  kinetic  energy  term  included  a  co¬ 
efficient  K  which  is  yet  to  be  determined;  this  coefficient 
will  vary  with  the  type  of  flow  and  means  must  be  found 
for  relating  it  to  the  mean  velocity. 

As  a  first  step  in  the  analysis  of  any  given  flow  the 
velocity  distribution  must  be  determined.  Once  this  is 
knowm  a  next  step  is  to  carry  out  the  requisite  integration 
over  a  cross-section  of  the  stream  of  flow  in  order  to 
determine  the  total  rate  at  which  kinetic  energv  is  being 
carried  through  the  cross-section.  The  last  step  in  the 
analysis,  and  the  easiest,  is  to  relate  the  known  kinetic 
energy  to  the  known  mean  velocity,  thereby  obtaining  the 
numerical  value,  for  the  specific  svstem,  of  the  coefficient. 
K. 

Laminar  Flow  Velocity  Distribution 

Below  a  certain  critical  value  of  Reynolds’  number 
(approximately  2000)  all  fluids  flow  with  a  streamline 
pattern  which  is  developed  from  the  fact  that  there  is  no 
radial  component  of  velocity.  Considering  the  case  of 
laminar  flow  in  a  pipe,  the  velocity  in  the  direction  of 
motion  will  be  a  constant  over  any  cylindrical  shell  cen¬ 
tered  on  the  pipe  center.  Since  there  can  be  no  slip  at 
the  pipe  wall,  it  follows  that  the  velocity  must  increase 
as  the  pipe  axis  is  approached,  hence  the  gradient — in 
the  radial  direction — is  equal  to  dv/dr  (where  v  is  the 
axial  velocity  of  fluid  that  is  a  distance  r  out  radially  from 
the  axis) .  Consider  now  a  cylinder  of  fluid  of  unit  length 
centered  on  the  pipe  axis  and  of  radius,  r.  For  steady 
state  conditions  of  laminar  flow  this  cylinder  of  fluid 
must  be  in  equilibrium,  hence  the  viscous  forces  acting 
on  its  curx'ed  surface  must  be  exactly  balanced  by  the 
force  due  to  the  pressure  difference  acting  over  its  two 
ends. 

The  viscous  stress,  /u.  ( —  dv/dr  l  acts  over  an  area.  27r  r, 
hence  force  due  to  this  cause  is  —  27r  rp.  (dv/dr).  This 
must  be  exactly  balanced  by  the  force  due  to  pressure 
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difference  which  is  (Al’i’r  r*.  Hence,  it  follows  that 

—  'l-n  r/t(dv/dr»  —  irr"  (AH) 
or 

(dv/dr)  =  -  rAIV2,r  I  10) 

where  AH  is  the  pressure  drop  in  the  direi  tion  of  How 
per  unit  length  of  c\linder,  the  pressure  {gradient.  Then 

V  =  -  (  AP/27r)rdr  (11) 

and  the  limits  of  the  integral  can  he  estahlisln*d  from  the 
condition  of  no  slip  which  recpiires  that  r  eipial  zero 
when  r  is  equal  to  the  |)ipe  radius  a.  Then 

V  =  (A  y/27r)  /  r  5  *  rdr 

=  +  (AH  ( a-  —  r- I  (12) 

Ki|ualion  (121  is  of  the  form  of  a  parabola,  hence  indi¬ 
cates  that  parabolic  distribution  must  exist  a«ross  the 
j)ij»e  when  flow  is  laminar,  d'he  velocity  at  an\  radius 
varies  directlv  with  the  pressure  gradient. 

Laminar  Flow:  Mean  Velocity 

riie  mean  velocitv  can  be  calculated  from  e<piation  12 
bv  considering  a  thin-walled  cylinder  of  fluid  of  radius 
r  and  wall  thickness  dr.  centered  coaxially  with  the  pipe. 
1  hen  the  mean  velocitv  will  be 

v  =  [/j;  =  *  v(  27rr  I  dr]/7ra- 
.'substituting  from  ecpiation  12 

V  =  /r'Z!,  '2ir  (  AHt  ( l/lgTra-)  (a-  —  r-)rdr 
=  (Af*  2ga-l  (a"r  —  r^)dr 

=  (AH/2ga2»  [(aV/2)  -  (r^4)^ 

=  (AH  2/ua- 1  \  (  a  V2 1  —  (  a-*  4 1  ] 

=  (AH I  (a^t/lUga-) 

=  (AH)  (a‘)/(ag)  (13) 

From  this  it  follows  that  the  pressure  drop  per  unit  length 
for  a  laminar  flow  system  is 

(  AH I  =  8gr  a2  (14) 

The  maximum  velocity  occurs  at  pipe  center  and.  from 
equation  12.  is 

vm.,,  =  (APaV4g)  (15) 

hence  from  equations  13  and  13  it  follows  that  the  mean 
flow  velocity  for  a  laminar  stream  is  ecpial  to  <»ne-half  of 
the  maximum  velocity. 

Laminar  Flow:  Kinetic  Energy 

For  the  kinetic  energy  term,  however,  what  is  needed 
is  the  average  value  of  t’*  rather  than  the  average  of  v. 
Thus  the  kinetic  energy  over  a  cross-section  can  be  ob¬ 
tained  by  integration  of  the  kinetic  energies  of  the  infinite 
number  of  infinitesimal  shells  of  co-axial  cylinders  in  the 
wall  for  each  of  which  the  velocity  is  constant.  Thus  for 
any  such  shell  with  radius  r  and  thickness  dr,  the  mass 
of  fluid  |)assing  a  given  cross-section  in  unit  time  is  ecpjal 
to  w(27rrdrv)  and  the  kinetic  energv  of  this  \olume  is 
in  ft-lb  per  sec 

KF.yi.  —  (v“/2gi  (27rrdrvw  l  =  w  ( ir/g  i  v'^rdr  (lOi 


1'hen  sub.stituling  for  r  in  terms  of  r  from  expiation  (  12) 

KK,.yi.  =  [w7r(  AH)®/f(4g/x^l  ]  (a-  —  r-)^rdr 

and  the  kinetic  energ\  of  the  total  volume  of  fluid  passing 
a  cn)ss-seclion  of  the  pipe  is 

KK  =  AH)‘*  ( tvlgg'*)  ]/^ z!  “  (a*  —  r-)'Vdr  (17) 

riien 

/  r  =  *  (^"  ~  r‘)''rdr  =  2a‘r-  a-r* 

—  a^r-  •  2a-i‘  —  r'*)rdr 

aV2  -3aVJ  ;  ;iaV(»  -  aVil  = 

ami 

KF  =  [wr(  AH)  V|/l(>4g(g)"ai 
=  |w,r(AH)Vl/r(M'V5121 

==  [wtt  2gl  [(  AHl'^a"']  'f23t>(/i|-^J  ft-lb  per  sec 

(  Nil 

l)ut  this  is  for  a  fluid  mass  equal  to  the  pijH-  cross-sectional 
area  imdtiplied  by  the  densit\  ami  bv  the  mass  \elocit\  or 

Mass  =  TT  a‘wr  lb 
and  sub.stituting  for  r  from  (‘ipjation  (13i 

Mass  =  7ra*w  [  (  A H I  a“/«>/r]  —  7ra’w(  AH  i /15/i  lb 

(  19) 

Hence  the  kinetic  eneig\  jmt  unit  mass  passing  through 
a  given  cross-section  of  the  |)ipe  is 

KF  =  1  W7r(  A H  I •’’a''/2g23()/x^]/[7ra^w  ( AH) /8g] 

=  [  ( AHl*a^/(>4g/x-]  ft-lb  per  11)  (20) 

Hut  it  is  desired  to  expres.s  the  kinetic  energy  b\  the 
ecjuation  KF  ~  (  l/2glKr-  where  r  is  the  meat)  velocity 
hence  writing  an  ecjualitv  between  the  two  expressions 
for  KF,  substituting  for  r  from  ci|uation  (  13)  and  sol\- 
ing  for  K 

KF  =  (1  /2g  I  K r-  =  ( 1  /2g  t  K  I  A H I  -a’  (.4/- 1 

=  ( AH)‘a^/()4gg-  (21) 

giving  K  =  2. 

Thus  in  terms  of  the  mean  veba  ity  the  kinetic  energ\ 
of  a  stream  in  laminar  flow  is  v-/",  which  is  exactly 
twice  as  great  as  the  kinetic  energy  which  would  exist  if 
the  velocity  were  constant  over  the  entire  cross-section. 
Since  the  parabolic  distribution  results  from  the  no-slip 
condition,  it  ap|K*ars  that  this  lOO'  j  increase  in  the 
kinetic  energv  of  flow  results  from  the  fa<  t  that  all  fluids 
are  viscous,  .Note  that  the  value  of  the  viscosity  has  no 
<piantitative  effect  on  the  amount  of  increase;  all  fluid.s 
whether  highly  \iscous  or  of  infitiitesimal  viscosity  show 
exactly  the  same  kinetic  energy  increase  when  moving 
under  conditions  of  laminar  flow  in  a  circular  conduit, 
riie  quantitv  of  \iscosit\  doc*s  indirc“ctly  influence  the 
kinetic  energv.  however,  in  that  it  plays  a  part  in  deter¬ 
mining  the  critical  He\tiold.s'  nutnber  and  hence,  for  a 
given  fluid,  the  critical  velocitv  at  which  a  transition  will 
occur  from  laminar  to  turbulent  flow.  Ihe  greater  the 
viscosity  the  greater  will  be  the  velocity  range  over  which 
laminar  flow — and  hence  a  high  kinetic  energy  loss  - 
will  exist. 

riie  value  of  K  determinc*d  for  laminar  flow  is  of 
further  significance  in  that  it  is  independent  of  the  Hey- 
nolds’  nund)er  or  of  anv  other  condition  of  flow  subject 
onlv  to  the  requirement  that  a  fully-developed  parabolic 
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\rlorit\  <iistril)Ution  exists  aeruss  the  pipe.  This  is  in 
marked  eoiitrast  to  the  situation  in  the  transient  region 
whert*  the  value  of  K  inereases  with  the  clegree  of  turbu¬ 
lence  and  therefore  with  the  lfe\nohls'  number. 

The  doubled  kinetic  energ\  re<piiretnent  for  laminar 
(low  is  of  great  practical  importance  in  pumping  proh- 
leins  associated  with  heavy  oils,  syrups  and  other  viscous 
materials.  Ibis  is  jtarticularlv  true  in  cases  where  flow 
is  by  gravity  and  the  (low  rate,  based  on  a  given  head, 
rccpiires  precise  evaluation  of  the  energv  possessed  by  or 
<lissipated  by  the  (luid  in  transit.  For  the  greater  number 
of  practical  flow  problems,  however,  the  100%  increase 
in  kinetic  energy  which  is  associated  with  laminar  flow  is 
not  a  matter  of  concern  as  the  velocities  irsed  for  most 
fluids  are  sufhciently  high  to  place  the  flow  in  the  turbu¬ 
lent  rather  than  laminar  range.  I  bis  is  especially  true  in 
applications  where  flow  is  in  a  continuous  closed  circuit 
( in  contrast  to  cases  where  the  fluid  is  pumped  from  a 
stationary  condition  I.  since  the  change  of  kinetic  energ\ 
between  cross-sections  of  a  pipe  is  likely  to  be  very  small 
in  com|)arison  with  c  hanges  in  other  energv  c|uantities 
except  in  tho.>^e  cases  as  turbine  iioz/les  and  jets where 
the  velocity  is  so  high  as  to  place  the  flow  uncpiestionablv 
in  the  turbulent  eategorv. 

Transition  from  Laminar  to  Turbulent  Flow 

'I'he  most  significant  plusical  distinction  between  lami¬ 
nar  and  turbulent  flow  is  that  with  the  former  ever\ 
elemcMit  of  fluid  (excejit  the  stationary  molecular  layer 
adjacent  to  a  solid  boundary  I  has  no  component  ctf 
\elocitv  in  anv  direction  othc-r  than  that  of  the  main 
stream.  \\  ith  turbulence,  however,  vortice.s  or  eddies  exist 
throughout  the  fluid  and  c‘ach  fluid  element  possesses,  in 
addition  to  a  stc*adv  velocit\  in  the  direction  of  flow,  addi¬ 
tional  fluctuating  components  of  velocity  which  serve  to 
greatly  increase  the  actual  length  of  path  of  the  fluid 
cdcmient  as  it  flows  between  any  two  cross-sections  of  the 
I'M'*;- 

I  he  difliculty  in  establishing  a  procedure  for  anaKsis 
(d  turbulent  flow  is  very  great  because  velocity  compon¬ 
ents  exist  in  all  directions  and  a  three-dimensional  frame¬ 
work  of  reference  must  therefore  be  used.  Of  even  greater 
difliculty  is  the  analysis  ctf  fluid  motion  during  the  transi¬ 
tion  stages  where  time  must  be  considered  as  a  fourth 
independent  variable.  Mow  in  the  transition  region  differs 
from  fully  develo|)ed  turbulence  not  so  much  with  respect 
to  the  motion  of  the  fluid  elements  as  with  respect  to  the 
time  interval  during  which  that  motion  -or  an  average 
macroscopically  ecjuivalent  to  it — exists.  During  transi¬ 
tion  the  eddies  which  constitute  turbulence  first  occur 
for  only  a  brief  time  interval,  then  at  more  freejuent  time 
intervals  until,  when  turbulence  is  fully  developed,  the 
variation  of  macroscopic  motion  as  a  function  of  time 
and  of  lineal  position  Ls  entirely  negligible.  During  transi¬ 
tion.  however,  the  fluctuations  occur  periodically  and  the 
fluid  actually  undergoes  a  series  of  local  transitions  to 
and  from  fully  developed  local  turbulence.  The  higher 
the  Revnedds’  number  the  more  rapid  the  fluctuations 
become  and  the  shorter  is  the  lineal  length  of  pipe  re- 
(juired  to  reach  the  macroscopically  steady  state  which 
is  identified  as  fully-developed  turbulence, 

\\  hat  might  he  thought  of  as  a  reverse  transition- — 
from  turbulence  to  laminar  flow — occurs  following  the 
entry  of  fluid  into  a  pipe  under  conditions  of  moderate 


fluid  disturbance.  If  the  Reynolds’  number  lies  between 
280  and  1000,  the  fluid  entering  the  pipe  with  sharp 
edged  entry  from  a  region  of  great  fluid  disturbance  will 
produce  a  vortex  sheet  starting  from  the  sharp  edge  and 
developing  in  wave  like  form  with  increasing  amplitude 
until  eventually  the  amplitude  bt'comes  so  great  that  the 
sheet  loses  all  stability,  rolls  up  on  itself,  breaks  into 
sections  and  discards  individual  and  independent  vortices 
which  pass  off  in  the  fluid  and,  at  some  distance  down¬ 
stream,  weaken  and  lose  their  identity.  Irrespective  of  the 
magnitude  of  the  initial  fluid  disturbance,  flow  condi¬ 
tions  for  Reynolds’  number  in  this  range  from  280  to 
1600  eventually  smooth  down  to  a  condition  of  steady 
laminar  flow.  The  distance  required  for  the  initially  dis¬ 
turbed  condition  to  disappear  is  a  function  of  both  the 
pipe  radius  and  the  Reynolds’  number;  sixty  diameters 
mav  be  taken  as  an  approxitnation  to  the  maximum 
transition  length. 

For  Reynolds’  number  less  than  280  the  vortex  sheet 
noted  abctve  never  has  an  opportunity  to  develop  and 
irrespective  of  the  degree  of  initial  disturbance  flow  in 
the  pipe  is  laminar  all  the  wav  from  the  point  of  entr\. 

F<»r  Reynolds’  number  slightly  greater  than  1600  an¬ 
other  <  ritical  condition  is  reached  and  the  flow  once  more 
enters  a  different  stage.  The  entry  vortex  sheet  which 
was  jtreviouslv  noted  now  becomes  a  single  stationary 
cylindrical  vortex,  usually  of  increasing  thickness,  which 
remains  in  place  for  about  2/8  of  the  total  entry  length 
after  which  it  gradually  constricts  and  eventually  sheds 
a  discrete  eddy  which  moves  downstream  without  loss  of 
intensity.  'I'he  stationary  cylindrical  eddy  then  goes 
through  the  same  cycle,  shedding  subseipient  discrete 
\ortices  at  regular  intervals.  Once  the  flow  has  reached 
this  stage  there  will  no  longer  be  sufficient  damping  effect 
to  establish  laminar  flow  and  fully  develop  turbulence 
will  exist  throughout  the  entire  downstream  region. 

If  the  fluid  prior  to  entry  is  not  subject  to  some  dis¬ 
turbance.  the  critical  value  of  Reynolds’  number  will  in¬ 
crease  greatly.  For  most  |)ractical  purposes  a  critical 
value  of  20(M)  is  suggested  as  an  adequate  criterion  for 
determining  yvhether  or  not  turbulence  yvill  develop  when 
entry  occurs  from  a  region  in  yvhich  moderate  disturbance 
exists.  As  entry  conditions  become  more  smooth,  the 
critical  Reynolds'  number  increases;  when  particularly 
smooth  conditions  exist,  laminar  flow  has  been  main¬ 
tained  up  to  a  Rey  nolds’  number  of  three  million. 

Fortunately  most  practical  floyv  problems  occur  either 
in  the  laminar  region  or  at  Reynolds’  nund)ers  sufficiently 
high  so  that  the  transition  region  can  be  ignored.  In 
cases  yvhere  transition  is  known  to  exist  the  kinetic  energv 
of  the  fluid  stream  can  be  approximated  by  assigning  K 
in  equation  (8l  a  value  of  1..’). 

Turbulent  Flow 

'The  mathematical  theory  of  turbulent  motion  in  a  pipe 
is  based  on  the  concept  of  a  steady  mean  flow  with  velocity 
V  where  r  is  a  function  of  radial  distance  out  from  the 
pipe  axis;  on  this  mean  velocity  there  is  superimposed 
a  turbulent  velocity  having  the  instantaneous  components 
of  ii',  V  ,  w',  the  mean  values  of  which  are  necessarily 
zero.  For  mathematical  convenience  the  terms  u",  v", 
and  tv"  are  also  used,  each  term  signifying  the  root-mean- 
square  value  of  the  corresponding  turbulent  components. 

The  root-mean-square  turbulent  velocities,  u",  v",  and 
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u"  have  a  ver\’  special  significance,  since  experiment 
indicates  that  for  a  section  of  fluid  in  which  fully  de¬ 
velop  turbulence  exists  the  values  of  these  terms  are 
practically  the  same  in  all  directions.  For  flow  in  a  pipe 
this  condition  holds  very  closely  for  fluid  elements  near 
the  axis  and  sufficiently  downstream  from  the  inlet  so  the 
motion  of  the  element  in  question  no  longer  retains  anv 
characteristics  of  its  original  motion.  W  hen  this  condi¬ 
tion  of  equality  between  root-mean-square  velocities  is 
realized,  the  flow  system  is  said  to  possess  isothropic 
turbulence  and  the  possibility  of  achieving  mathematical 
expression  of  its  motion  is  greatly  disturbed. 


As  the  degree  of  turbulence  increases  it  will  he  found 
that  K  of  equation  (8)  will  tend  to  decrease  from  the 
laminar  flow  value  of  2  to  a  value  of  unity.  The  latter 
value  corresponds  to  a  flat  velocity  distribution  over  the 
cross-section,  hence  to  shrinking  of  the  region  in  which 
velocity  reduction  takes  place  to  a  very  narrow  hand  in 
close  proximity  with  the  pipe  wall.  For  most  practical 
purposes  the  velocity,  for  turbulent  flow,  can  be  con¬ 
sidered  uniform  over  the  entire  cross-section  (realizing, 
however,  that  the  existence  of  slip  actually  requires  zero 
velocity  at  the  pipe  wall  and  a  correspondingly  high 
velocity  gradient  adjacent  to  the  wall  I . 


Air  Conditioning  and  Office  Worker  Efficiency 


A  task  group  of  the  Federal  Construction  Council  re¬ 
ports  that  several  governmental  agencies  have  made  ex¬ 
tensive  search  for  information  from  both  industry  and 
government  on  the  effects  of  air  conditioning  on  person¬ 
nel,  particularly  with  respect  to  increased  work  output. 
Surprisingly  little  useful  information  was  found,  the  task 
group  reports  in  Air  Conditioning  in  Federal  Buildings, 
Technical  Reprint  No.  2  of  the  Building  Re=earch  Insti¬ 
tute.  Some  of  the  information  the  group  did  find  follows: 

A  single,  informal  investigation  was  made  by  a  small 
Federal  agency  in  the  summer  of  1946.  Two  temporary 
typists  were  employed  to  type  triangulation  data.  They 
worked  for  two  weeks  in  a  non-air  conditioned  building 
in  Washington.  The  girls  were  then  transferred  to  air 
conditioned  offices  in  Alexandria  where  they  did  the  same 
work  on  the  same  typewriters.  A  comparison  of  typing 
output  showed  a  24.1%  increase,  which  was  attributed 
to  working  conditions,  primarily  air  conditioning. 

The  task  group  points  out  that  some  of  the  reported 
increase  in  output  should  be  credited  to  becoming  famil¬ 
iar  with  the  assignment.  Other  factors,  such  as  change 
of  location,  lighting,  type  of  office,  or  emotional  responses 
also  may  have  had  a  bearing  on  the  work,  and  hence  air 
conditioning  should  not  be  considered  as  the  primary 
determinant  in  the  test. 

Another  experiment  was  made  in  a  non-air  conditioned 
government  office  during  a  hot  spell  of  summer  weather. 
This  was  posed  against  autumn  temperatures  similar  to 
those  induced  by  summer  air  conditioning,  with  the  fol¬ 
lowing  results: 

For  a  10-day  spell  in  August-September  with  an  aver¬ 
age  maximum  temperature  of  96.6  deg,  average  produc¬ 
tion  was  212.9  units  per  man-hour.  F'or  a  10-day  period 
in  October  when  the  average  maximum  temperature 
registered  70.3  deg,  average  production  was  243.7  units 
per  man-hour.  This  represented  a  14..5%  increase  in  out¬ 
put. 

This  comparison  was  not  intended  to  simulate  a  con¬ 
trolled  test  of  air  conditioning.  It  was  made  to  provide 
a  comparison  which  may  afford  useful  supplementary 
information  until  such  a  time  as  a  controlled  test  is  run. 
Shortcomings  in  the  comparison  are  noted  as  follows: 
(1)  Most  of  the  filing  work  was  done  during  the  cooler 
hours  of  the  morning;  (2)  the  comparison  was  made  for 


an  unusually  hot  period  rather  than  at  an  average  summer 
temperature,  and  (3)  the  test  was  not  observed;  there  is 
no  assurance,  for  example,  that  the  same  employees  did 
exactly  the  same  work  under  identical  office  conditions. 

An  article  by  Eugene  Whitmore  for  the  July,  1949. 
issue  of  American  Business  relates  the  experience  of  C.  F'. 
Braun  &  Company,  oil  refinery  and  chemical  plant  manu¬ 
facturers.  after  a  move  into  a  new  building.  It  reported 
that  a  35%  increase  in  the  production  efficiency  of  575 
white  collar  workers  in  private  offices  was  attributable  to 
changes  including  air  conditioning,  high  level  lighting, 
improved  space  arrangement  and  equipment.  Private 
offices  for  each  individual,  including  draftsmen,  cost  the 
company  approximately  $3500  an  office.  This  was  charged 
off  at  about  $25  a  month  as  compared  with  $12  a  month 
for  the  former  low  partitioned  offices. 

At  an  average  sa'ary  of  $360  a  month  for  the  men  in 
these  private  offices,  the  article  quotes  an  estimated  saving 
of  $90  a  month  |)er  man.  This  is  based  on  time  saved 
because  of  more  efficient  offices,  privacy,  and  better  equip¬ 
ment.  The  Braun  Company  also  was  quoted  as  regarding 
this  as  a  good  return  on  the  additional  $1300  invested  in 
each  office.  The  task  group  observed  that  the  35%  over-all 
increase  in  production,  of  which  25%  was  observed  as 
time  saved,  followed  a  move  to  completely  new  quarters. 
The  emotional  acceptance  of  the  new  quarters  alone,  it  is 
believed,  could  have  produced  some  increase  in  produc¬ 
tion.  The  task  group  concedes,  however,  that  a  part  of 
this  work  increase  might  well  be  attributable  to  air  con¬ 
ditioning. 

Paul  G.  Heidman,  .superintendent  of  buildings,  for  the 
Detroit  Fldison  Company,  cites  a  notable  increase  in  pro¬ 
duction  of  51.4%  in  work  output  when  the  company’s 
drafting  aiid  surveying  bureau  was  removed  from  an  old 
non-air  conditioned  building  into  a  new  air-conditioned 
structure.  The  report,  published  in  1939,  staled  that  8,988 
work  units  required  5,(K)8  man-hours  during  the  summer 
of  1937;  during  the  summer  of  19.38,  under  air  condition¬ 
ing,  10,474  work  units  required  only  3,872  man-hours. 

The  task  group  observed  that  the  increase  in  output 
was  unusually  high  in  this  move  from  one  building  to 
another.  Where  an  increase  is  so  great,  the  group  feels 
that  several  factors  have  contributed  to  produce  it,  some 
of  which  could  be  purely  psychological. 
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Centrifugal  Pump  Application 

Part  5.  Rating  Curves  and  Specific  Speed 

By  IGOR  J.  KARASSIK  and  ROY  CARTER 

Worthington  Corporation,  Harrison,  New  Jersey 

This  is  the  concluding  installment  of  a  series  which  has 
reviewed  the  basic  characteristics  of  centrifugal  pumps 
as  a  guide  in  their  selection  and  application.  This  month, 
the  authors  describe  the  effects  of  pump  shape  and  speed 
on  rating  curves,  suction  lift,  and  net  positive  suction. 


A  rating  curve  for  a  centrifugal  pump  of  specific  de¬ 
sign  shows  in  a  condensed  form  the  possible  range 
of  applications  of  that  pump,  either  for  a  range  of  impel¬ 
ler  diameters  or  for  a  range  in  speed.  A  few  lines  of  pumps, 
notably  small  motor  driven  stock  units,  are  made  with 
several  different  impeller  diameters,  of  the  same  or  of 
different  patterns,  which  load  up  various  sizes  of  motors. 
A  rating  curve  for  this  type  of  pump  is  shown  in  Fig.  21. 
With  such  a  line  of  pumps,  a  pump  with  a  25  hp  motor 
and  an  impeller  which  would  approximate  the  results 
shown  on  curve  (2)  would  he  furnished  if  the  desired 
head  condition  fell  anywhere  within  the  zone  between  the 
H-Q  curves  (2)  and  (3)  in  Fig.  21.  Thus,  for  some  cus¬ 
tomer’s  requirements,  such  as  250  gpm  200  feet  total 
head,  the  pump  supplied  would  produce  more  capacity 
or  head  than  required.  When  installed,  this  unit  would 
either  give  excess  capacity  or  excess  pressure,  depending 
upon  the  system,  unless  the  discharge  was  throttled  to 
increase  the  friction  head  artificially. 

Some  small  centrifugal  pumps  for  belt  drives  are  man¬ 
ufactured  in  lots  for  stock  sale,  and  the  most  efficient  op¬ 
erating  speed  for  each  installation  is  obtained  by  selecting 
a  proper  pulley  ratio  to  give  the  head  and  capacity  con¬ 
dition  desired.  A  curve  showing  the  head,  capacity,  and 
brake  horsepower  for  such  a  pump  at  a  number  of  speeds, 
could  he  utilized  for  determining  the  speed  necessary  and 
the  power  involved.  These  rating  curves  are  now  rarely 
used.  Instead,  a  table  is  generally  more  convenient  and 
permits  showing  a  number  of  pumj)  sizes  on  the  same 
sheet. 

For  pumps  which  are  built-to-order  with  an  impeller 
pattern  and  diameter  individually  selected  ft)r  the  desired 


Fig.  21.  Rating  curve  for  a  2 Vi -inch  motor-mounted  pump. 


Capacity  in  100  GPM 

Fig.  22.  Rating  curve  of  a  10-inch  double  suction  single  stage 
pump. 

service  condition,  a  curve  showing,  for  a  given  speed,  the 
range  in  conditions  that  can  be  met  by  a  given  impeller 
design  or  by  several  impeller  designs,  is  used.  These  are 
generally  complicated  in  appearance  because  the  efficiency 
that  can  be  obtained  varies  with  the  diameter  of  the  im¬ 
peller.  This  variation  in  efficiency  is  covered  either  by 
iso-efficiency  curves,  as  shown  in  Fig.  22.  or  by  figures  on 
the  curves  of  similar  points  (Q/Qi  =  V  H/Hi  relation) 
or  lines  approximating  that  relation. 

For  their  proper  use,  rating  curves  must  also  show  the 
limits  of  suction  lift  at  sea  level  (Fig.  22)  or  the  required 
minimum  net  positive  suction  head  (NPSH). 

Naturally,  a  separate  chart  is  required  for  each  motor 
speed  for  which  the  particular  pump  may  be  advantage¬ 
ously  offered.  For  unusual  conditions  of  driver  speeds  not 
covered  by  a  curve,  the  use  of  standard  relations  for 
speed  changes  permit  determining  what  the  pump  will  do. 

It  should  be  noted  that  the  required  NPSH  vs.  capacity 
relation  for  a  given  impeller  design,  at  a  given  speed, 
varies  with  the  diameter  to  which  the  impeller  is  ma¬ 
chined.  With  low'  specific  speed  types,  the  variation  over 
the  usable  range  of  impeller  diameter  is  small  and  a 
single  curve  can  be  used  to  apply  to  all  diameters  even 
though  it  is  slightly  conservative  for  the  maximum  im¬ 
peller  diameters.  When  the  required  NPSH  vs.  capacity 
for  an  impeller  design  varies  considerably  over  the  range 
of  useful  application  of  impeller  cutdowns  this  single 
curve  to  show  required  NPSH  is  not  practical  and  the  re- 
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Fig.  23.  Typical  impeller  profiles  related  to  their  specific  speeds  and  type  performance  characteristics. 


quired  NPSH  can  best  be  shown  by  diagonal  lines  like 
the  suction  lift  limit  lines  on  Fig.  22,  but  labeled  with 
NPSH  values  or  with  both  suction  lift  and  required  NPSll 
values. 

Suction  Lift  Limitations 

If  the  suction  lift  limitation  (at  sea  level  and  with  C2 
deg  F  water)  for  anv  head-capacity  point  of  a  pump  is 
known,  it  is  a  simple  matter  to  determine  the  required 
Nl’Sll  at  that  point  as  the  NPSH  is  the  atmospheric  pres¬ 
sure  minus  vapor  pressure  minus  suction  lift.  .\s  the  at¬ 
mospheric  pressure  at  sea  level  is  14.7  psia  or  3.4.9  feet  of 
62  deg  water  and  the  vapor  pressure  of  f>2  deg  water  is 
0.26  psia  or  0.6  feet  of  62  deg  water,  standard  atmos¬ 
pheric  pressure  minus  the  vapor  pressure  is  .3.3..3  feet  of 
water.  1  hus  .33.3  feet  minus  the  indicated  suction  lift  limit 
gives  the  required  NPSH.  Similarly  33.3  feet  minus  the 
required  NPSH  gives  }>ermissible  suction  lift  at  sea  level 
with  62  deg  water. 

Specific  Speed 

The  basic  definition  of  sfiecific  speed  is  that  it  is  the 
speed  in  revolutions  per  minute  at  which  a  theoretical 
and  geometrically  similar  pump  would  run  if  proportioned 
to  deliver  1  gpm  against  1  foot  total  head  with  its  best 
efllciency  at  these  service  conditions.  It  is  therefore  an 
index  of  the  pump  type,  using  the  capacity  and  head  ob¬ 
tained  at  the  maximum  efliciency  point.  It  is  sometimes 
desirable  to  determine  the  specific  speed  of  a  pump  at  a 
capacity  and  head  other  than  that  of  best  efficiency  but 
such  specific  speed  values  should  not  be  used  as  an  index 
of  the  pump  type. 

4  he  formula  for  determining  specific  speed  is — 


where  N^  =  specific  speed 

Q  =  gpm  capacity  at  speed  n  and  head  H. 
n  =  rotative  speed  in  rpm 
H  =  total  head  per  stage  in  feet. 


The  normal  range  in  spjx'ific  s[H‘eds  encountered  in 
single  suction  impeller  designs  is  from  .3(M)  to  l.S.OtMl  with 
approximate  impeller  profiles  as  indicated  on  Fig.  2-F. 
Hasicallv  the  lower  the  specific  speed,  the  higher  the  head 
that  can  be  developed  jH*r  stage  by  the  pump. 

FOr  a  given  total  head  and  suction  lift  condition,  it  has 
been  found  from  ex[)erience  that  the  specific  speed  of  a 
pump  should  be  below  a  certain  value  for  successful  oper¬ 
ation.  The  Hydraulic  Institute  has  issued  specific  speed 
charts,  one  of  which  applies  both  to  single  stage  double 
suction  pumps  and  to  single  stage  single-suction  pum|)s 
with  a  shaft  through  the  e\e  of  the  impeller.  The  other 
applies  to  single  stage,  single  suction,  mixed-flow,  and 
axial-flow  pumps.  (  Both  charts  are  based  on  B.3  deg  water 
at  .'^ea  level  l.  These  have  been  generally  called  “Specific 
Speed  Limit  (iharts.”  It  must  be  realized  in  using  these 
charts  that  punq)s  built  for  the  limit  allowed  are  not 
necessarilv  the  best  design  for  the  intended  service  and 
a  lower  sj)ecific  speed  tv|)e  might  be  more  economical  or 
in  some  other  wav  preferable.  Ihcse  charts  are  intended 
to  indicate  only  the  maximum  rotative  speed  which  ex¬ 
perience  has  so  far  shown  a  centrifugal  pump  can  be 
designed  with  assurance  of  a  reasonable  and  proper  op¬ 
eration  for  the  anticipated  combination  of  operating  con¬ 
ditions.  Nothing  on  these  charts  suggests  that  the  s|)ecific 
speed  indicated  corresponds  to  the  point  of  maximum 
operating  efficiency.  Bumps  are  normally  chosen  on  the 
basis  of  providing  a  design  which  will  o|)erate  near  their 
maximum  efficiency  points.  Thu.s  even  though  the  service 
conditions  do  not  correspond  with  the  design  conditions 
the  specific  s{)eed  value  is  suflicientlv  close  to  the  specific 
speed  of  the  design  conditions. 

f)n  F4g.  23  there  is  shown  the  ty|)e  characteristics  of  a 
low  specific  speed  pump,  a  medium  specific  S|)eed  pump 
and  a  high  specific  speed  pump  to  illustrate  how  the  shape 
of  the  pump  characteristics  change  with  impeller  tvpe. 
Thus  is  the  major  reason  for  the  differences  in  the  shape 
of  pump  characteristics.  Some  variation  in  the  shape  of 
the  curves  can  be  obtained  in  the  design  of  the  impeller 
and  casing  water  ways,  but  the  variation  that  can  be  thus 
obtained  without  adversely  affecting  the  efficiency  is 
relatively  small. 
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Basic  Thermodynamics 
of  Heating  and 
Cooling  Systems 

JOHN  F.  SANDFORT 
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Thermodynamics  deals  with  energy,  transformations  of 
energy,  and  the  properties  of  matter.  Heating  and  air 
conditioning  engineering  requires  a  sound  working  knowl¬ 
edge  of  certain  thermodynamic  fundamentals,  but  for¬ 
tunately,  only  a  narrow  and  elementary  segment  of 
thermodynamics  applies  to  ordinary  heating  and  air  con¬ 
ditioning  problems.  The  purpose  of  this  article  is  to 
present,  in  logical  sequence,  those  necessary  thermo¬ 
dynamic  fundamentals  which  do  apply  in  these  fields. 

A  THERMODYNAMIC  system  is  a  region  containing 
matter  on  which  thermodynamic  processes  can  be 
performed.  Some  examples  of  thermodynamic  systems 
in  the  field  of  heating  and  air  conditioning  are  boilers, 
furnaces,  radiators,  convectors,  fans,  air  washers,  humidi¬ 
fiers,  cooling  coils,  and  refrigeration  condensing  units. 
Associated  fluid  systems  would  be  the  flue  gases,  water, 
air.  water  vapor,  or  refrigerants  flowing  through  the 
various  component  parts. 

The  system  shown  schematically  in  Fig.  1  consists  of 
a  radiator,  a  radiator  valve,  a  radiator  trap,  and  the 
necessary  connecting  pipes.  The  thermodynamic  elements 
are  the  steam  entering  the  radiator,  the  mixture  of  steam 
and  water  in  the  radiator,  and  the  condensate  leaving  the 
radiator.  The  process  being  performed  is  the  transfer 
of  heat  from  the  system  to  the  air  in  the  room. 

Since  a  small  amount  of  heat  is  given  off  by  the  piping 
connected  to  the  radiator,  in  addition  to  that  transferred 
from  the  radiator  itself,  an  accurate  assessment  of  this 
thermodynamic  situation  requires  a  knowledge  of  the 
boundaries  of  the  system  across  which  the  fluid  enters  and 
leaves  the  apparatus.  This  illustrates  why  it  is  very  im¬ 
portant  to  always  define  the  boundaries  of  any  thermo¬ 
dynamic  system  under  consideration.  Often  the  bound¬ 
aries  are  established  immediately  by  inspection  but  at 
other  times  they  should  be  fixed  only  after  a  careful 
consideration  of  those  factors  which  could  affect  the  ac¬ 
curacy  or  ease  of  solution  of  the  problem.  The  nature 
of  these  factors  will  become  apparant  in  the  further  de¬ 
velopment  of  this  subject. 

Systems  are  described  in  thermodynamic  terms  by 
evaluating  the  properties  of  the  system,  examples  of  which 
are  pressure,  temperature,  and  density.  Values  of  these 
thermodynamic  properties  establish  the  state  of  the  sys¬ 
tem,  and  consequently  a  system  changes  state  when  one 
or  more  of  its  properties  change  in  value. 

It  is  important  that  we  be  able  to  evaluate  the  properties 
of  a  system  at  its  boundaries  for  we  will  see  that  in  this 
way  we  can  determine  how  much  heat  has  been  trans¬ 
ferred  from,  or  other  effects  produced  by  an  apparatus 


Fig.  1.  A  thermodynamic  system. 

and  its  system.  Thus  the  boundaries  of  a  system  must  be 
taken  at  those  points  where  we  are  able  to  measure  enough 
properties  to  establish  the  state. 

For  example,  suppose  the  steam  enters  the  radiator 
valve  shown  in  Fig.  1  at  some  known  pressure  and  tem¬ 
perature.  but  in  passing  through  the  valve  it  drops  to 
some  unknown  pressure.  Then  the  boundary  of  the  enter¬ 
ing  steam  would  be  taken  at  section  ( 1  )  for  only  at  this 
point  could  the  entering  state  be  determined.  For  similar 
reasons  we  would  establish  the  boundaries  of  the  lea\ing 
condensate  at  section  (2i. 

Another  fact  that  must  be  considered  is  that  systems 
can  exist  as  solids,  liquids,  or  gases;  the  so-called  phases 
of  matter.  The  jirocesses  whereby  a  substance  changes 
j)hase  are  called  melting,  freezing,  evaporation,  and  con¬ 
densation,  all  of  familiar  meaning.  If  a  gas  normally  exists 
in  a  state  near  its  condensation  point  it  is  usually  referred 
to  as  a  vapor  although  there  is  no  sharp  distinction  made 
between  the  two  terms. 

It  is  not  unusual  for  some  systems  to  change  phase  as 
well  as  stale  when  undergoing  a  process.  For  example, 
steam  enters  a  radiator  while  condensate  lea\es,  a  mixture 
of  air  and  water  vapor  enters  an  air  conditioning  appara¬ 
tus  where  some  of  the  water  vapor  condenses  and  leaves 
as  a  liijuid  while  the  air  remains  in  the  gaseous  phase 
throughout  the  process.  Usually  any  change  of  phase 
during  a  process  will  be  apparent  from  a  statement  of 
the  proldem.  In  any  event  the  phase  of  the  medium  must 
be  known  at  the  boundaries  of  the  system  before  the 
properties  can  be  determined. 

It  should  be  emphasized  that  in  thinking  of  systems 
we  should  not  necessarily  expe<  t  them  to  be  in  neat  little 
shapes  or  packages.  They  may  be  large  or  small,  simple 
or  conqdicated,  a  small  device  or  section  of  apparatus,  or 
a  complicated  assemblage  of  equipment  through  which 
several  different  fluid  streams  are  pa.ssing  simultaneously. 

Pressure 

Pressure  is  defined  as  the  force  acting  on  a  unit  area 
of  the  boundaries  of  a  system.  It  is  a  property  of  any 
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Fig,  2.  Application  of  pressure  gages. 


Ihiid  >\>tt*tii,  eilluM  gas  nr  li(|ui(l.  I’res^ures  of  the  many 
ililferent  systems  encountered  in  heating  and  air  condi¬ 
tioning  are  expressed  as  gage  pressure,  absolute  pressure, 
or  vacuum,  and  are  measured  in  several  different  units 
depending  on  the  type  of  gage  used.  This  is  due  to  both 
custom  and  convenience,  but  in  any  event  it  is  necessary 
to  understand  the  meaning  of  these  various  units  and  to 
be  able  to  convert  them  into  different  forms  if  and  when 
necessarv.  Two  different  pressure  gages  are  shown  in 
Fig.  2. 

rhe  diagram  in  Fig.  3  illustrates  the  relationship  be¬ 
tween  the  various  tvpes  of  pressure.  Atmospheric  pressure, 
often  called  barometric  pressure,  establishes  zero  gage 
pressure,  and  the  difference  between  absolute  and  baro¬ 
metric  pressure  is  the  gage  pressure  reading.  If  the  abso¬ 
lute  pressure  is  below  tlie  pressure  of  the  atmosphere  it  is 
e\|)ressed  as  vacuum. 

\  barometer  usually  consists  of  a  column  of  mercury 
I  Ugl  so  arranged  as  to  be  exactly  balanced  by  the  pres¬ 
sure  of  the  atmosphere.  The  barometric  pressure  then  is 
the  height  of  the  column  measured  in  inches  or  milli¬ 
meters  of  Hg.  Ordinary'  jiressure  and  vacuum  gages  such 
as  Bourdon  tube  gages,  draft  gages,  and  manometers, 
measure  gage  pressures  in  units  of  pound  per  square 
inch  gage  (psig).  inch  of  water,  or  inch  of  Hg. 

Mow  this  is  done  can  be  .shown  by  referring  to  the 
manometer  in  Fig.  2.  Air  pressure  in  the  duct  is  forcing 
the  water  column  to  rise  in  the  manometer.  However  the 
pressure  of  the  atmosphere  is  opposing  this  force,  with 
the  result  that  there  is  a  gage  pressure  of  one  inch  water 
gage  indicated.  On  the  other  hand  if  the  pressure  in  the 
duct  had  been  one  inch  of  water  below  atmospheric  pres¬ 
sure,  the  position  of  the  yvater  column  in  the  manometer 
would  have  been  reversed  and  the  state  of  the  system 
wouhl  then  be  described  as  a  vacuum  of  one  inch  yvater 
gage. 

.\  summary  of  tyjdcal  ])ressure  gage  usage  found  in 
heating  and  air  conditioning  service  is  shoyyn  in  Table  1. 

It  was  mentioned  earlier  that  it  is  frequently  necessary 
to  convert  given  units  of  pressure  into  other  units.  One 
reason  for  this  is  to  enable  use  of  proper  units  in  dimen¬ 
sionally  homogeneous  equations.  Another  reason  is  to 
facilitate  use  of  charts,  graphs,  or  tables  in  which  the 
information  given  is  in  units  other  than  those  wanted. 

The  following  constants  are  helpful  in  making  unit 
conversions. 

Density  of  mercury  at  32  deg  F  =  0.491  lb  per  cu  in. 

Density  of  water  at  60  deg  =  0.0361  lb  per  cu  in.  or 
62.37  11)  per  cu  ft. 

One  standard  atmosphere  =  14.696  lb  per  sq  in. 

One  inch  Hg  at  32  deg  =  13.6085  inches  water  at  60 
deg. 


Fig.  3.  Comporison  of  pressures. 


Example  1:  The  pressure  in  an  air  duct  is  1.5  inch  of 
water  as  read  on  a  manometer.  Calculate  the  absolute 
pressure  in  the  duct  in  pound  per  square  foot. 

Solution: 

1.5  inch  water  X  0.0361  lb  per  cu  inch  =  0.542  lb 
per  sq  inch. 

0.542  11)  per  s(|  inch  gage  +  14.696  lb  per  sq  inch  = 
15.238  lb  per  s(j  inch  abs. 

15.242  lb  j>er  sq  inch  X  144  sq  inches  per  sq  ft  = 
2195  lb  {)er  sq  ft. 

Example  2:  A  forced  hot  water  heating  circuit  contains 
a  convector  with  a  pressure  drop  of  0.5  inch  of  Hg.  The 
rest  of  the  circuit  has  a  pressure  drop  of  1.24  psi.  Calcu¬ 
late  the  total  pressure  drop  in  the  circuit,  in  foot  of  water. 

Solution: 

0.5  inch  Hg.  X  0.491  lb  per  cu  inch  =  0.245  lb  per 
sq  inch. 

Total  pressure  drop  =  0.245  +  1.24  =  1.485  psi. 

For  clarity  in  unit  conversions,  equations  may  be  set 
up  so  that  units  can  be  cancelled  algebraically.  Thus,  the 
next  step  in  this  solution  might  be  written: 


1.4851b  ^  1  in®  1ft 

1  in.2“  ^  Tr.0361  lb  "TyinT 


4.94  ft  of  water 


Example  3:  In  order  to  read  a  particular  friction  drop 
chart  it  is  necessary  to  convert  0.48  inch  of  Hg  into  inch 
of  water.  What  is  this  conversion? 

Solution: 

0.48  inch  Hg  X  13.6085  =  6.53  inches  af  water 


Specific  Volume  and  Density 

The  specific  volume  of  a  substance  is  defined  as  the 
yfilume  occupied  by  its  unit  mass  at  some  specified  pres- 


TABLE 

1— TYPICAL  PRESSURE  GAGE  USAGE 

Type  of  j 

Pressure  Gage 

Where  Used 

1 

Type  of  Pressure 
Measured 

Usual 

Units 

Bourdon  Tube 

Boilers 

Pressure  Tanks 
Refrigeration 

Gage  Pressure 

Psi 

Condensers 

or  Vacuum 

In.  Hg 

High  Pressure 

Piping 

Air  Ducts 

Manometer 

Combustion 

Equipment 

Gage  Pressure 

In.  Water 

Draft  Gage 

Chimneys 

Low  Pressure 

or  Vacuum 

In.  Hg 

Piping 

Barometer 

Atmospheric 

Pressure 

Absolute 

Pressure 

In.  Hg 
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sure  and  temperature.  Density  is  defined  as  the  mass  per 
unit  volume  of  substance.  Thus,  density  and  specific 
volume  are  dependent  properties,  each  being  the  recipro¬ 
cal  of  the  other. 

Both  specific  volume  and  densitv  are  widely  used 
properties  in  heating  and  air  conditioning  calculations, 
d  hese  properties  are  not  measured  directly,  like  pressure, 
hut  are  either  read  from  tables  or  calculated  by  equations 
using  other  measurable  properties. 

The  specific  volume  and  density  of  li(|uids  are  allected 
so  slightv  hv  pressure  that  they  are  considered  to  be  non- 
compressible  in  ordinary  heating  and  air  conditioning 
applications.  For  example,  a  pump  circulating  10  gallon.‘i 
per  minute  (gpml  at  atmospheric  pressure  would  have 
its  capacity  reduced  to  only  9.9B3  gprn  at  200  psi  if  the 
weight  circulating  remained  constant. 

However,  temperature  changes  do  affect  volumes  of 
li(]uids  to  a  significant,  although  small,  degree.  Thus, 
hot  water  heating  systems  must  have  correctly  sized  ex¬ 
pansion  tanks  to  allow  for  the  increase  in  the  volume  of 
the  water  in  the  system  when  it  is  heated. 

On  the  other  hand,  the  specific  volume  and  density  of 
gases  are  greatly  affected  by  both  pressure  and  tempera¬ 
ture.  and  the  exact  relationship  between  these  properties 
will  be  explained  in  detail  in  the  following  sections. 

Example  4:  It  has  been  calculated  that  the  cooling  coil 
in  an  air  conditioning  system  requires  8900  lb  of  00  deg 
water  per  hr.  How  many  gallons  per  minute  are  required? 

Note:  1  cu  ft  =  7.481  gallon;  1  gallon  =  8.33  lb. 

Solution : 

80001b  1  ft*  _  128  ft^ 

1  hr  ^  62.37  lb  1  hr 

128  ft®  ^  7.481  gal  ^  1  hr  _  16  gal 

1  hr  1  ft®  60  min  1  min 

or, 

8000  lb  1  gal  1  hr 

~l“hr  ^  “8.3:11^  ^  7)0^hi  16  gprn 

Temperature 

There  is  an  important  difference  between  temperature 
and  the  other  thermodynamic  properties  such  as  pressure 
and  specific  volume.  Temperature  is  a  fundamental  con¬ 
cept  and  since  it  cannot  be  expressed  in  terms  of  other 
dimensions  it  is  quite  difficult  to  formulate  into  a  satis¬ 
factory  definition. 

We  recognize  in  temperature  a  force  or  potential 
similar  to  electric  voltage  or  a  “head”  of  water,  and 
this  force  always  tends  to  come  to  equilibrium  with  its 
surroundings.  This  suggests  that  we  define  an  equality 
of  temperature  rather  than  temperature  itself.  It  is  easy 
to  recognize  the  relative  “hotness”  or  “coldness”  of  a 
substance  but  before  temperature  can  be  used  as  a 
property  it  must  be  measured  in  exact  degree  ior  any 
particular  system. 

There  are  certain  fixed  and  reproducible  temperature 
points  in  nature,  two  examples  of  which  are  melting  ice 
and  boiling  water  at  a  fixed  pressure.  These  fixed  points 
make  it  possible  to  establish  temperature  scales  and  to 
construct  thermometers. 

To  illustrate,  a  temperature  scale  could  be  constructed 
bv  first  placing  an  unmarked  mercury-in-glass  thermo¬ 


meter  in  melting  ice  and  marking  the  position  of  the 
mercury  column.  The  mercury  bulb  wctuld  next  be  placed 
in  pure  boiling  water  at  standard  atmospheric  pressure 
and  the  position  of  the  mercurv  column  again  marked. 
Now  if  we  divided  the  distance  between  the  two  marks 
into  180  ec]ual  divisions  and  labeled  the  ice  point  32  and 
the  boiling  point  212  we  would  have  the  familiar  Fahren¬ 
heit  temperature  scale.  On  the  other  hand  if  we  divided 
the  distance  into  100  divisions  and  labeled  the  ice  point 
0  and  the  steam  point  100  we  wonhl  have  the  Ontigrade 
scale. 

These  scales  are  familiar  and  c<»nvenient  to  use.  but 
thev  are  entirely  arbitrarv  and  tell  nothing  about  the 
fundamental  nature  of  temperature.  However,  there  is  a 
fundamental  temperature  scale  that  is  independent  of  the 
construction  of  any  particular  thermometer.  While  this 
temperature  scale  has  no  upper  limit,  there  is  an  absolute 
minimum  or  zero  of  temperature  below  which  it  is  im- 
pos.sible  for  any  system  to  exist.  The  proof  of  these  state¬ 
ments  is  beyond  the  scope  of  this  article,  but  it  has  been 
found  that  this  absolute  minimum  of  tenqterature  occurs 
at  about  460  degrees  below  zero  on  the  Fahrenheit  scale. 
Therefore  it  is  necessarv  to  add  460  to  Fahrenheit  tem- 
j)erature  to  convert  it  to  the  fundamental  temperature 
scale  of  degrees  Fahrenheit  absolute  (Fabs).  Similarly 
we  can  convert  degrees  Centigrade  to  degrees  Centigrade 
absolute  by  adding  273. 

Since  there  are  180  degrees  on  the  Fahrenheit  scale 
b)r  every  100  degrees  on  the  Centigrade  scale,  and  since 
32  deg  F  is  equal  to  0  deg  C  we  can  eonvert  Centigrade 
temperature  and  Fahrenheit  temjH*rature  as  btllows: 


and 


also. 


tf  -  1.8  t,.  i  32 

(tr  -  32 1 

*'  ~  1.8 

on  abscdute  temperature  scales, 
Tr  =  1.8  Tc 


In  the  United  States  it  is  custmnary  to  use  either  the 


Fahrenheit  or  Fahrenheit  absolute  temperature  scales  as 
required  for  engineering  problems.  The  notation  in  the 
balance  of  this  article  will  be  to  indicate  temperatures 
as  lOOF  for  100  degrees  Fahrenheit  or  .360  Fabs  for  .360 
degrees  Fahrenheit  absolute. 

W  hen  using  temfierature  as  a  property  we  must  always 
be  aware  of  the  difference  between  the  cfunmon  Fahren¬ 


heit  scale  and  the  fundamental  Fahrenheit  absolute  scale, 
for  in  many  thermodynamic  and  heat  transfer  equations 
ordy  fundamental  temperatures  can  be  used. 


Equations  of  State 

Any  two  independent  properties  are  sufficient  to  estab¬ 
lish  the  slate  of  a  system  at  rest.  For  example,  if  the  air 
in  a  room  were  at  standard  atmospheric  [)ressure  and  at 
a  tenq>erature  of  70F,  its  density  would  be  0.075  lb  |)er 
cu  ft.  Then  regardless  of  the  processes  that  air  might 
undergo  it  would  always  have  this  uni<|ue  density  when¬ 
ever  the  pressure  and  temperature  were  as  indicated. 

Kquations  that  show  the  relationship  between  the  j)res- 
sure,  volume,  and  temperature  of  a  system  are  called 
e<piations  of  state  and  are  extremely  useful  in  determining 
properties  needed  in  the  solution  of  problems. 

A  perfect  ^as  is  one  which  obeys  the  following  expia¬ 
tions: 
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(At  ronstaiit  j)ressiire  I =  -'(at  constant  voluine)(l) 
vi  pt 

F'rom  Kq.  (1)  and  a  consideration  of  the  fundamental 
temperature  scale  it  is  possible  to  show  that  the  following 
relation  exists  between  the  pressure,  volume,  and  tem¬ 
perature  of  a  perfect  gas: 

l)v  =  HT  (2) 

where  [>  ~  pressure  in  Ih  per  sq  ft  ahs. 

V  specific  volume,  cu  ft  per  lb 

K  gas  constant  ft  per  deg  F  (varies  with  each 
gas) 

r  tenqx-rature.  Fabs 

K(|.  I  2)  is  the  e(|uation  of  state  for  a  |:>erfect  gas  and  is 
often  referred  to  as  the  characteristic  gas  equation. 

If  the  system  contains  more  than  one  pound  of  the  gas, 
F(j.  (2)  may  be  written  iti  the  following  alternate  forms: 

p(mv)  =  inHT  (2a) 

or 

pV  =  mllT 

where  m  “  lb  mass 

V  total  volume,  cu  ft 

Values  of  the  gas  constant  K  for  several  gases  and 
capors  are  given  in  Table  2, 

Kxperiments  have  shown  that  no  gas  exactly  complies 
with  the  characteristic  gas  equation.  In  other  words  there 
are  no  |M*rfect  gase*s  in  nature  although  some,  such  as 
hydrogen,  helium,  oxygen  and  nitrogen  closely  approach 
perfect  gas  behavior. 

W  hen  gases  exist  at  states  close  to  their  condensation 
points  they  are  called  vapors  and  generally  depart  suffi¬ 
ciently  from  jM'rfect  gas  behavior  so  that  Eq.  (2)  and 
other  “gas”  ecjuations  cannot  be  used  with  acceptable 
accuracy.  However,  there  is  an  important  exception  to 
this  generalization  in  the  case  of  vapors  at  extremely  low 
pressures.  Ex|)eriinents  show  that  all  gases  and  vapors 
approach  perfect  gas  behavi(»r  as  their  pressures  approach 
absolute  zero.  This  fact  is  of  particular  interest  in  heating 
and  air  conditioning  processes  since  it  applies  to  the  water 
va|)or  present  in  the  atmosphere.  Whereas  the  total  pres¬ 
sure  of  the  atmosphere  is  usually  around  14  psi,  the  par¬ 
tial  |)ressure  of  the  water  vapor  component  in  the  air  is 
rarely  over  0.5  psi.  At  this  low’  pressure  water  vapor  can 
Ik'  treated  as  a  perfect  gas  and  the  “gas”  equations  such 
as  Fq.  (2)  may  be  used.  This  is  most  useful  in  developing 
ccjuations  for  use  in  psychrometrics,  which  is  that  branch 
of  thermodynamics  dealing  with  atmospheric  air  and  the 
water  vapor  it  contains. 

Example  );  A  12  x  20  x  o  ft  room  contains  dry  air  at 
72F.  How  many  pounds  of  air  are  in  the  room  if  the 
atmospheric  pressure  is  20.5  in.  Hg? 

Solution:  .Since  air  may  be  treated  as  a  perfect  gas 
F'(|.  (  2a  )  applies. 

pV  -  mllT 

where  p  =  20.5  X  0.401  X  144  =  2085  lb  per  sq  ft 

V  12X  20X8  1020  cu  ft.  volume  of  room 

R  =  53.8  ft  per  deg  F  from  Table  2. 

T  =  72  +  460  =  532  Fabs 
then  2085  X  1020  ==  m  X  53.3  X  532 
and  m  =  141  lb  of  air  in  the  room 

Example  6:  If  the  humidity  of  the  air  in  the  room 


TABLE  2— GAS  CONSTANTS 

R  FOR  VARIOUS  GASES 

Air 

53.3 

Ammonia 

89.5 

Carbon  Dioxide 

34.9 

Helium 

386. 

Hydrogen 

767. 

Nitrogen 

55.1 

Oxygen 

48.3 

Water  Vapor 

85.8 

described  in  Example  5  is  raised  until  the  vapor  pressure 
becomes  0.3  psi,  how  many  pounds  of  water  must  be 
evaporated? 

Solution:  Since  water  vapor  at  low  pressure  may  be 
treated  as  a  perfect  gas  Eq.  (2a)  applies. 

pV  =  m  RT 

where  R  =  85.8  ft  per  deg  F  from  Table  2  and  other 
values  taken  from  Example  5 

then  0.3  X  144  X  1020  =  m  X  85.8 


and  m  =  1.82  lb  of  water 


Example  7:  Air  enters  a  warm  air  furnace  at  70F  and 
at  a  rate  of  1200  cfm.  What  are  the  cfm  leaving  the  fur¬ 
nace  if  the  air  is  heated  to  140F?  Assume  that  the  drop 
in  air  pressure  through  the  furnace  is  negligible. 

Solution:  Eq.  (2a)  applies  and  the  units  of  M  may  be 
cubic  feet  per  minute  if  the  units  of  m  are  pound  per 
minute.  Then  rearranging  Eq.  (2a)  and  using  subscripts 
(  1)  and  (2)  to  indicate  the  state  of  the  air  entering  and 
leaving  the  furnace  respectively  we  have: 


piYi 

T: 


=  m  Ri 


p.,V2 

t,. 


But  since  |)i  =  p^  this  equation  can  be  simplified  as 
follows: 


=  1200 


140  ^  460  \ 
70  -  460  / 


=  1360  cfm. 


Equations  of  state  have  also  been  developed  for  water 
and  steam  and  other  fluids  for  which  the  perfect  gas 
ecjuations  cannot  be  used.  Some  of  these  have  been  de¬ 
rived  by  methods  using  the  kinetic  theory  of  gases  while 
others  are  empirical  and  are  based  on  observed  data. 
These  are  generally  too  complex  to  use  directly  in  the 
solution  of  problems  in  the  same  manner  that  we  use  the 
characteristic  gas  equation.  Instead  the  resulting  prop¬ 
erties  have  been  computed  and  prepared  in  table  form. 
In  heating  and  air  conditioning  work  it  is  necessary  that 
we  be  able  to  use  such  tables,  particularly  those  of  water 
and  steam  but  first  it  is  necessary  to  have  an  under¬ 
standing  of  the  behavior  of  water  and  steam. 


Behavior  of  Water  and  Steam 

To  understand  more  clearly  the  pressure-volume-tehi- 
|»erature  relationships  for  water  and  steam  refer  to  Fig. 
4  and  5.  The  apparatus  shown  in  Fig.  4  is  simply  a 
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Fig.  4.  Piston  displacement  in 
compression. 


cylinder  fitted  with  a  freelv  moving  piston  that  can  he 
weighted  to  produce  any  desired  pressure  on  the  fluid 
system  contained  in  the  cylinder.  Work  can  he  done  by 
or  on  this  system  by  the  raising  or  lowering  of  the 
weights  and  heat  can  be  added  or  removed  from  the 
system  by  conduction  through  the  bottom  of  the  cylinder. 

Suppose  that  the  cylinder  contains  water  at  32F  and 
the  weights  on  the  cylinder  are  producing  a  jiressure  of 
1()0  psia.  If  heat  were  now  added  to  this  system  the  tem¬ 
perature  would  start  to  rise  rather  rapidly  and  the  vol¬ 
ume  would  increase  quite  slowlv  as  shown  by  the  con¬ 
stant  pressure  path,  (1)  to  (2),  in  Fig.  n.  When  the 
water  reached  a  tem()erature  of  327.8F  at  state  (2),  we 
would  find  that  any  additional  supply  of  heat  would 
cause  the  water  to  start  to  boil  at  constant  temperature. 
Any  liquid  at  the  boiling  temperature  corresponding  to 
its  pressure  is  called  a  saturated  liquid,  and  therefore 
327.8F  is  the  saturation  temperature  for  water  under  a 
pressure  of  100  psia.  Any  liquid  at  a  temperature  below 
its  boiling  temperature  corresponding  to  its  {)ressure  is 
called  a  suhcooled  liquid.  Thus  a  liquid  can  be  subcoolcd 
by  either  lowering  its  temperature  or  increasing  its  pres¬ 
sure. 

The  continued  addition  of  heat  to  the  saturated  liquid 
in  the  cylinder  would  cause  the  volume  of  the  system  to 
increase  very  rapidly  along  the  constant  pressure  and 
temperature  path,  (2)  to  (3),  as  the  water  vaporized  into 
steam.  The  change  of  phase  would  be  complete  at  state 
(3)  and  we  would  then  have  saturated  steam,  .^ny  vapor 
at  the  boiling  temperature  corresponding  to  its  pressure 
is  called  a  saturated  vapor.  Any  point  in-between  saturated 
water  and  saturated  steam  is  called  a  mixture  and  the 
percent  of  vapor  present  in  the  total  mixture  is  known 
as  the  quality  of  the  mixture  and  this  is  represented  by 
the  symbol  x.  For  example,  if  one  half  of  the  water  in 
the  cylinder  boiled  into  steam  the  resulting  mixture 
would  then  have  a  quality  of  ,  or  in  other  w  ords, 
X  =  0.50. 

The  amount  of  heat  required  to  change  a  pound  of 
saturated  water  into  saturated  steam  at  a  given  pressure 
is  known  as  the  heal  of  vaporization.  .Any  further  addi¬ 
tion  of  heat  to  saturated  steam  at  constant  pressure 
would  result  in  a  continuous  rise  of  both  temperature  and 
volume  as  shown  by  path  (3)  to  f4l.  This  steam  would 
now  be  called  superheated  steam.  Anv  vapor  at  a  temper¬ 
ature  higher  than  the  boiling  temperature  corresponding 
to  its  pressure  is  called  a  superheated  vapor. 

Critical  and  Triple  Points 

If  the  experiment  with  the  apparatus  shown  in  Fig.  4 
were  now  repeated,  but  with  pressures  of  500  psia  and 
1000  psia  on  the  pL«ton,  two  different  constant  pressure 


paths  could  be  plotted  as  shown  in  Fig.  5.  If  additional 
pressures  were  used  we  would  find  that  the  points  of 
discontinuity  could  be  joined  in  a  smooth  curve  to  form 
a  saturated  vapor  line  and  a  saturated  liquid  line.  These 
tw'o  curves  would  approach  each  other  as  the  pressure 
was  increased  and  finally  they  would  come  together  at 
the  critical  point.  Thus  the  specific  volume  and  density 
of  saturated  water  and  saturated  steam  are  identical  at 
the  critical  point.  The  critical  pressure  for  water  is  32()(».2 
psia  and  the  corresponding  critical  temperature  is  705.4F . 
Liquids  can  of  course  exist  at  pressures  higher  than  their 
critical  pressure  but  in  this  state  there  can  be  no  observ¬ 
able  change  of  phase  from  a  liquid  to  a  vapor. 

Now  if  we  set  up  our  apparatus  for  a  final  experiment 
in  which  the  cylinder  contained  water  at  exaetly  32.02F' 
and  0.088.54  jvsia  we  would  find  that  the  addition  and 
removal  of  heat  would  produce  a  uniijue  phenomenon. 

I  he  addition  of  heat  would  cause  the  water  to  vaporize 
at  32.02F’  while  the  removal  of  heat  would  cause  the 
water  to  freeze  or  solidify  into  ice  at  32.02F\  It  is  inter¬ 
esting  lit  note  that  either  the  additi«>n  or  removal  of  heat 
t<»  water  at  .32.02F"  will  cause  the  specific  volume  tt)  in- 
creas«‘.  ami  that  oidy  at  this  tem|K‘ratiire  can  water  coexist 
in  all  three  |»hases  of  solid,  licpjid.  and  vapor.  This  tem¬ 
perature  is  called  the  triple  point. 

Referring  to  the  temperature-specific  volume  diagram 
for  steam  and  water.  Fig.  5,  we  see  that  the  entire  area 
to  the  right  of  the  saturated  va|)or  line  represents  the 
superheated  vapor  region.  Above  the  triple  pctint  and 
between  the  saturated  vapor  line  and  the  .saturated  liquid 
line  is  the  liquid  and  vapor  mixture  region,  while  the 
area  to  the  left  of  the  saturated  liquid  line  represents  sub¬ 
cooled  liquid.  Below  the  triple  point  the  saturated  liquid 
line  changes  to  a  saturated  solid  line  and  to  the  left  of 
this  line  is  a  subeooled  .solid  while  to  the  right  is  the 
solid  and  vapor  mixture  region. 

Steam  Tables 

The  standard  reference  for  determing  the  properties  of 
water  and  steam  is  Thermodynamic  Properties  of  Steam 
bv  Keenan  and  Keyes  (Wiley,  1936).  However,  more 
complete  and  accurate  data  at  lower  temperatures  were 
foutid  to  be  necessarv  for  the  construction  and  com¬ 
pilation  of  accurate  psychrometric  charts  and  tables. 
Accordingly  a  cooperative  project  was  initiated  by  the 
\merican  Society  of  Heating  and  Ventilating  Fhigineers 
for  the  j)urpose  of  obtaining  accurate  properties  of  water 
and  steam  in  the  temperature  range  of  2fK)F'  down  to 
—  UiOF’.  These  have  been  |)ublished  in  Transactions  for 
1945  under  the  title  Thermodynamic  Properties  of  Water 
at  Saturation  bv  (ioff  and  Gratch. 

'I'able.s  of  thermodynamic  properties  of  water  and 
steam  are  commonly  called  steam  tables  and  Table  3  is 
a  condensation  of  the  two  tables  discussed  above.  I  he 
properties  for  steam  at  temperatures  of  1(K)F'  and  abme 
have  been  taken  from  the  Keenan  and  Keyes  tables,  while 
the  properties  below  1(X)F'  have  been  taken  from  the  Goff 
and  (iratch  tables. 

The  steam  tables  are  divided  into  two  parts:  the 
saturation  tables  and  the  superheat  tables.  The  saturation 
tables  are  used  to  determine  the  properties  of  saturated 
water,  saturated  .steam,  and  mixtures  of  the  two.  Note 
that  the  subscript  /  denotes  a  saturated  liquid,  the  sub¬ 
script  g  refers  to  a  saturated  vapor,  while  /g  denotes  the 
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TABLE  3— STEAM  TABLES — SATURATION:  TEMPERATURES 


Temperature 
deg  F 

Absolute 

Pressure 

Psia 

'  Specific  Volume,  cu  ft  per  lb  | 

Enthalpy,  Btu  per  lb 

'  Sat.  Liquid 
or  Solid 

Vf  or  vi 

Evap. 
vig  or  Vfg 

Sat.  Vapor 

Vg 

Sat.  Liquid 
or  Solid 
hf  or  hi 

Evap. 
h  ig  or  hfg 

Sat.  Vapor 

hg 

-20 

0.0062 

0.0174 

42370.0 

42370.0 

-  168.21 

1220.47 

1052.26 

-10 

0.0108 

0.0174 

24750.0 

24750.0 

-163.65 

1220.32 

1056.67 

0 

0.0185 

0.0174 

14810.0 

14810.0 

-158.98 

1220.07 

1061.09 

10 

0.0309 

0.0174 

9060.0 

9060.0 

-154.22 

1219.72 

1065.50 

20 

0.0504 

0.0174 

5662.0 

5662.0 

-149.36 

1219.26 

1069.02 

30 

0.0808 

0.0175 

3608.0 

3608.0 

-  144.40 

1218.69 

1074.29 

32 

0.0886 

0.0160 

3304.6 

3304.6 

0.00 

1075.16 

1075.16 

40 

0.1216 

0.0160 

2445.4 

2445.0 

8.04 

1070.64 

1078.68 

50 

0.1780 

0.0160 

1704.3 

1704.3 

18.07 

1064.99 

1083.06 

60 

0.2562 

0.0160 

1207.1 

1207.1 

28.08 

1059.34 

1087.42 

70 

0.3630 

0.0160 

867.9 

868.0 

38.04 

1053.71 

1091.78 

80 

0.5070 

0.0161 

633.0 

633.0 

48.02 

1048.07 

1096.12 

90 

0.6984 

0.0161 

467.9 

467.9 

58.04 

1042.40 

1  100.44 

100 

0.9496 

0.0161 

350.2 

350.2 

68.02 

1036.72 

1  104.74 

1  10 

1.2754 

0.0162 

265.2 

265.2 

78.00 

1031.01 

1  109.01 

120 

1.6933 

0.0162 

203.2 

203.2 

87.98 

1025.28 

1  1  13.26 

130 

2.2237 

0.0162 

157.3 

157.3 

97.97 

1019.50 

1  1  17.47 

140 

2.8900 

0.0163 

122.9 

123.0 

107.96 

1013.69 

1  121.65 

150 

3.7194 

0.0163 

97.02 

97.04 

1  17.96 

1007.83 

1  125.79 

160 

4.7424 

0.0164 

77.25 

77.27 

127.97 

1001.92 

1  129.89 

170 

5.9936 

0.0164 

62.03 

62.05 

137.99 

995.95 

1  133.94 

180 

7.51  19 

0.0165 

50.20 

50.22 

148.01 

989.93 

1  137.94 

190 

9.3403 

0.0166 

40.94 

40.96 

158.05 

983.84 

1  141.89 

200 

1  1.526 

0.0166 

33.62 

33.64 

168.10 

977.68 

1 145.78 

210 

14.123 

0.0167 

27.80 

27.82 

178.17 

971.43 

1  149.60 

212 

14.696 

0.0167 

26.78 

26.80 

180.18 

970.17 

1 150.35 

220 

17.186 

0.0168 

23.13 

23.15 

188.13 

965.2 

1  153.4 

230 

20.780 

0.0168 

19.36 

19.38 

198.23 

958.8 

1 157.0 

240 

24.969 

0.0169 

16.31 

16.32 

208.3 

952.2 

1  160.5 

250 

29.825 

0.0170 

13.80 

13.82 

218.5 

945.5 

1 164.0 

300 

67.013 

0.0175 

6.45 

6.47 

269.6 

910.1 

1  179.7 

400 

247.31 

0.0186 

1.84 

1.86 

374.9 

826.0 

1201.0 

500 

680  8 

0.0204 

0.65 

0.67 

487.8 

713.9 

1201.7 

600 

1542.9 

0.0236 

0.24 

0.27 

617.0 

548.5 

1 165.5 

700 

3093.7 

0.0369 

0.04 

0.08 

823.3 

172.1 

995.4 

705.4 

3206.2 

0.0503 

0.00 

0.05 

902.7 

0.0 

902.7 

705.4^ - 


Superheated  vapor 
/  region  j 


544.6 

*0 

5 

.o* 

467.0 

(0 

327.8 

12) 

32.02 

(1) 

1000  psia  X<^ 

500  psia _ _ 

Mixture  region 

100  psia 

0.08854  psia 
r  Triple  point 


Water  vapor 


Specific  volume 
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Fig.  5.  Temperature-volume 
diagram  for  water  and  steam. 


TABLE  3 — STEAM  TABLES  (CONTINUED)  SUPERHEATED  VAPOR 


Abs.  Press., 
Psia 

(Sot.  Temp.) 

Sat. 

Liquid 

Sat.  1 
Vapor 

Temperature 

—  Degrees  F 

1  140 

1  180 

220  1 

260  1 

300 

j  340 

380 

) 

V  0.02 

333.6 

356.6 

380.6 

404.5 

428.4 

452.3 

476.2 

500.0 

(101.74) 

h  69.7 

1 106.0 

1  123.3 

1  141.4 

1  159.5 

1  177.6 

1  195.8 

1214.1 

1232.5 

5 

V  0.02 

73.5 

75.71 

80.59 

85.43 

90.25 

95.06 

99.86 

(162,24) 

h  130.1 

1 131.1 

1  139.4 

1  158.1 

1  176.5 

1  195.0 

1213.4 

1231.9 

10 

V  0.02 

38.4 

40.09 

42.56 

45.00 

47  42 

49,84 

(193.21) 

h  161.2 

1143.3 

1  156.2 

1  175.1 

1  193.9 

1212.5 

1231.2 

14.696 

V  0.02 

26.8 

27.15 

28.85 

30.53 

32.20 

33.85 

(212.00) 

h  180.1 

1 150.4 

1  154.4 

1  173.8 

1  192.8 

121  1.7 

1230.5 

15 

V  0.02 

26.29 

26.59 

28.26 

29.91 

31.54 

33.16 

(213.03) 

h  181.1 

1150.8 

1  154.3 

1  173.7 

1  192.8 

121  1.7 

1230.5 

1  240 

1  280 

320  1 

360 

400 

;  440 

480 

20 

V  0.02 

20.09 

20.48 

21.74 

22.98 

24.21 

25.43 

26.65 

27.86 

(227.96) 

h  196.2 

1156.3 

1  162.3 

1  182.0 

1202.1 

1220.3 

1239.2 

1258.2 

1277.1 

25 

V  0.02 

16.30 

17.33 

18.34 

19.33 

20.31 

21.29 

22.26 

(240.07) 

h  208.4 

1  160.6 

1  180.6 

1200.2 

1219.4 

1238.5 

1257.6 

1276.6 

30 

V  0.02 

13.75 

14.39 

15.24 

16.07 

16.90 

17.71 

18.53 

(250.33) 

h  218.8 

1 164.1 

1 179.3 

1  199.1 

1218.6 

1237.9 

1257.0 

1276.2 

40 

V  0.02 

10.50 

10.71 

1  1.36 

12.00 

12.63 

13.25 

13.86 

(267.25) 

h  236.0 

1  169.7 

1  176.5 

1  197.0 

1216.9 

1236.5 

1255.9 

1275.2 

50 

V  0.02 

8.51 

9.04 

9.56 

10.07 

10.57 

1  1.06 

(281.01) 

h  250.1 

1 174.1 

1  194.8 

1215.2 

1235.1 

1254.7 

1274.2 

300 

1  340 

380 

420 

460 

500 

540 

60 

V  0.02 

7.17 

7.26 

7.71 

8.14 

8.57 

8.99 

9.40 

9.81 

(292.71) 

h  262.1 

1  177.6 

1181.6 

1203.0 

1223.6 

1243.6 

1263.4 

1283.0 

1302.5 

70 

V  0.02 

6.21 

6.57 

6.95 

7.32 

7.68 

8.04 

8.40 

(302.92) 

h  272.6 

1 180.6 

1201.0 

1221.9 

1242.3 

1262.2 

1282.0 

1301.7 

80 

V  0.02 

5.47 

5.72 

6.06 

6.38 

6.70 

7.02 

7.33 

(312.03) 

h  282.0 

1 183.1 

1  198.8 

1220.3 

1240.9 

1261.1 

1281.1 

1300.9 

90 

V  0.02 

4.90 

5.05 

5.36 

5.65 

5.94 

6.22 

6.51 

(320.27) 

h  290.6 

1  185.3 

1  196.6 

1218.6 

1239.5 

1260.0 

1280.1 

1300.0 

100 

V  0.02 

4.43 

4.52 

4.80 

5.07 

5.33 

5.59 

5.84 

(327.81) 

h  298.4 

1 187.2 

1  194.3 

1216.8 

1238.1 

1258.8 

1279.1 

1299.2 

400 

440 

1  480 

520  j 

560 

600 

1  640 

200 

V  0.02 

2.29 

2.36 

2.51 

2,66 

2.79 

2.93 

3.06 

3.19 

(381.79) 

h  355.4 

1 198.4 

1210.3 

1234.9 

1257.8 

1279.8 

1301.1 

1322.1 

1342.8 

300 

V  0.02 

1.54 

1.61 

1.71 

1.82 

1.91 

2.01 

2.10 

(417.33) 

h  393.8 

1202.8 

1219.1 

1245.3 

1269.5 

1292.5 

1314.7 

1336.4 

400 

V  0.02 

1.16 

1.24 

1.32 

1.40 

1.48 

1.55 

(444.59) 

h  424.0 

1204.5 

1231.3 

1258.3 

1283.3 

1306.9 

1329.6 

500 

V  0.02 

0.93 

0.95 

1.03 

1.10 

1.16 

1.22 

(467.01) 

h  449.4 

1204.4 

1215.4 

1246.0 

1273.4 

1298.6 

1322.6 

600 

V  0.02 

0.77 

0.83 

0.89 

0.95 

1.00 

(486.21) 

h  471.6 

1203.2 

1232.5 

1262.7 

1289.9 

1315.2 

difference  between  the  property  of  a  saturated  vapor  and 
a  saturated  liquid.  The  final  three  columns  give  the  values 
for  enthalpy.  This  is  a  very  useful  property  and  will  be 
defined  and  discussed  later. 

Since  liquids  are  practically  non-compressible  at  all 
ordinary  pressures,  changes  in  pressure  produce  no  notice¬ 
able  changes  in  other  properties.  Therefore  propertie.s  of 
subcooled  water  are  considered  to  be  the  same  as  proper¬ 
ties  of  saturated  water  at  the  same  temperature.  Under 
verv  high  pressures  corrections  must  be  made  for  the 
compressibility  of  water  but  this  condition  is  not  en¬ 
countered  in  ordinary  heating  and  air  conditioning 
engineering. 

Properties  of  mixtures  can  be  determined  from  values 


read  from  the  saturation  tabh*s  as  follows: 

If 


11)  vapor 

bv.  *lefinition, 

X 

Ih  mixture 

then 

1  — X 

_  lb  liquid 

lb  mixture 

therefore 

V  =  Vf  +  XVfg 

ft" 

/  Ib  liquid 

\  /  ft" 

lb  mixture  \  lb  mixture  /  \  lb  liquid  ) 
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I  /  ll'vaiM.r  N 
\  II*  mixture  / 
or 


\  \f  ’  Wf. 

."iiiee  1))  (l(‘liniti(>u 

Vf;:  Vg  -  V, 


f,-- 

III  vapor  / 


(3) 


riie  superheat  tables  are  shown  in  the  second  })arl  of 
I  able  3.  V  alues  for  speeific  volume  and  enthalpy  are 
};iven  for  a  limited  nundier  of  pressures  and  temperatures 
in  the  superheat  region.  Note  that  values  for  the  saturated 
state  are  also  included  for  a  eonvenient  reference  when 
using  these  tables. 


E.xanijile  What  vacuum  in  inches  of  Hg  must  he 
maintained  in  a  steam  heating  system  if  the  radiators  are 
t(j  he  kept  at  lottp';'  (  Assume  an  atmospheric  pressure 
of  1  f.O'JO  psia.) 


Solution:  1  he  saturation  pressure  corresponding  to 
loOK  is  7..>l  ])sia  as  read  from  the  steam  tables: 


U.6%  -  7.51 
7.19 
9.49r 


7.  lo()  psi  vacuum 
1  1.0  in.  llg  vacuum 


Avum/i/c  9;  A  radiator  coutaiii.-  -alurated  steam  at 
22()P.  What  will  he  the  temperature  of  the  mixture  in  the 
radiator  if  half  of  the  *-team  condenses? 

Solution:  Ihe  specilic  volume  t*f  the  final  mixture  will 
!«'  the  same  as  the  sjiecihe  volume  of  the  initial  saturated 
steam.  I  bis  is  25.15  cu  ft  per  Ih  as  read  from  the  steam 
tables. 

Kcpialion  3  applies, 

V  —  Vf  I  XVf. 

However,  in  this  case  Vf  can  he  ignored  since  it  is  «piite 
small  as  comparerl  to  Vfg. 

Iherefore, 

23.15  —  (•..>  V  fg 

and 

23. 1 5 

Vf„  —  —  —  1().  lii  cu  ft  per  Ih 

0.5  * 


Ihe  (drres|iomling  temperature  for  this  state  is  lo  li¬ 
as  r(‘ad  from  the  steam  tahh's  to  the  nearest  degree. 

K\nini>l(’  JO:  .''inee  steam  approaches  perfect  gas  be¬ 
havior  at  low  pressures  compare  the  specific  volume  of 
superheated  sti-am  at  1  psia  and  .3550F  as  read  from  the 
steam  tables  with  the  calculated  value  using  the  charac¬ 
teristic  gas  et|uation  pv  Kl. 

Solution:  I  rom  the  superheat  tables,  I  able  3.  v  —  .500 
cu  ft  per  lb  calculated  value  using  11  M5.o  from 
Table  2: 


o5.c5  X  }>■  10 

1  X~  ITl 


.500  cu  ft  per  lb 


Example  II:  A  forced  hot  water  heating  svslem  is 
ecpiipped  with  a  boiler  in  which  the  normal  pressure  is 
11.7  psia.  The  pressure  drop  for  the  circulating  water 
through  the  svstem  is  12  ft  of  water.  The  temperature 
of  the  water  entering  and  leaving  the  boiler  is  180F  and 
200F  respectivelv. 

Determine  what  the  state  of  the  water  entering  the 
|»ump  wouhl  be  if  it  were  placed  in  the  j)ipe  (a)  entering 


the  boiler  or  (hi  leaving  the  boiler.  (Assume  the  pump 
elevation  would  be  the  same  in  both  cases.) 

Solution:  Since  the  pump  must  overcome  the  friclioi. 
in  the  svstem,  the  increase  in  pressures  through  the  pump 
is : 

12  ft  X  12  X  0.0301  5.2 

ft  in'  in- 

Iherefore  the  pressure  at  the  suction  side  of  the  pump  is, 

1  1.7  —  .5.2  9.5  p'ia 

The  saturation  temperature  corresponding  to  thi>  pres¬ 
sure  as  read  from  the  steam  tables,  Table  3,  is  about 
191 F.  Therefore  the  water  entering  the  pump  located  at 
point  (a)  would  be  subcooled  191F  —  180F  =llf’  but 
if  located  at  point  ( b)  the  water  in  the  boiler  would 
Hash  into  steam  since  the  boiler  pressure  would  be  below 
the  saturation  [iressure  corresponding  to  the  boiler  tem¬ 
perature  of  200F. 

Internal  Energy,  Heat,  and  Work 

Ihe  definition  of  thermodynamics  given  jueviously 
makes  reference  to  the  term  energy  and  to  transforma¬ 
tion  of  energy,  but  no  definition  has  as  yet  been  given 
for  energy.  Since  energy  is  a  fundamental  concept  it  is 
diilicult  to  express  it  or  to  define  it  in  other  terms,  llow- 
ever  it  may  be  very  broadly  defined  as  “the  abilitv  to 
produce  a  change  in  a  system”. 

W'e  recognize  the  existence  of  energy  in  many  forms. 

b(»dy  has  potential  energy  when  it  is  located  at  some 
elevated  position,  and  it  has  kinetic  energy  when  it  is 
mov  ing  at  some  finite  velocity  .  In  addition  a  body  con¬ 
tains  energy  due  to  its  chemical  and  thermodynamic 
properties.  This  energy  might  be  released  by  some  chemi¬ 
cal  or  atomic  jirocess,  or  simply  by  the  change  of  state 
of  a  system  such  as  steam  being  condensed  into  water, 
riiis  form  of  energy  that  is  associated  with  a  body  or 
system  because  of  its  elevation,  velocity  and  chemical 
and  thermody  namic  properties  is  known  as  internal 
energy. 

However,  in  engineering  thermody  nainics  we  are  ordi¬ 
narily  dealing  with  systems  whose  chemical  composition 
docs  not  change.  Furthermore,  if  we  always  evaluate  the 
internal  energy  of  a  system  independently  of  its  relative 
motion  or  elevation,  we  have  an  energy  term  which  is 
dependent  only  upon  the  thermodynamic  properties  or 
the  state  of  the  system.Thus  internal  energy  becomes  a 
|*roperty  itself  and  is  given  the  sy  mbol  u. 

Heat  is  defined  as  the  energy  that  is  transferred  be¬ 
tween  systems  because  of  a  temperature  difference.  We 
know  from  experience  that  heat  transfer  alvvavs  occurs 
when  there  is  a  temperature  difference  between  two  points 
and  that  the  direction  of  heat  flow  will  alwavs  be  from  the 
higher  to  the  lower  temperature.  However,  the  mechanism 
of  heat  transfer  will  depend  upon  the  nature  of  the  inter¬ 
vening  substance  connecting  the  two  points.  For  example, 
heat  transfer  occurs  across  a  solid  wall  by  conduction, 
while  heat  is  transferred  from  the  sun  to  the  earth  by 
radiation.  P'urthermoie  a  radiator  heats  a  room  by  both 
radiation  and  convection.  The  subject  of  heat  transfer  is 
so  important  in  heating  and  air  conditioning  that  it  should 
he  studied  as  a  fundamental  subject  separate  from 
thermodvnamics. 
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It  lias  Ih‘1'11  staled  that  tlierriKidynaniies  als(»  deals  with 
lraiisf(»riiiati<ni  of  etierg).  An  exainjile  of  sueli  Iransfornia- 
tion  involving  heal  and  internal  energy  can  be  found  in  a 
steam  heating  svstein.  Heat  is  transferred  rapidly  by 
conduction  from  the  high  temperature  combustion  ga-^es 
to  the  water  in  the  boiler  where  it  is  transformed  into 
internal  energy  by  boiling  the  water  into  steam.  This 
energy  is  then  carried  in  jiipes  to  the  radiators  or  other 
healing  units  connected  to  the  boiler  where  it  is  trans¬ 
formed  back  into  heat  by  means  of  condensing  steam, 
and  thus  heals  the  various  rooms  of  the  building. 

H  ork  is  defined  as  energy  that  is  transferred  to  or 
from  a  system  because  of  a  force  acting  through  a  dis¬ 
tance.  Although  work  energy  is  extremely  important  in 
other  branches  of  engineering  it  is  not  eneounlered  as 
often  as  heat  energy  in  the  analysis  of  heating  and  air 
conditioning  processes.  Nevertheless,  this  form  of  i*nergv 
must  be  rccogni/ed  and  handled  correctly  when  it  does 
occur.  Kxamph's  are  the  work  supplied  to  a  fan  in  a 
ventilating  system,  a  puinji  in  a  hot  wab  v  healing  system, 
or  a  refrigeration  compressor  in  an  air  conditioning  sys¬ 
tem. 

Work,  like  all  other  energy,  can  also  be  transformeil 
into  different  forms.  For  example,  an  electric  fan  circulat¬ 
ing  the  air  in  a  room  is  converting  work  into  kinetic 
energy.  Kleclric  current  is  an  alternate  form  of  wt»rk 
energy  since  it  can  be  converted  into  mechanical  work 
without  theoretical  loss.  Thus  an  electric  strip-heater  is 
an  example  of  the  transformation  of  electrical  work  into 
heat.  W  ork  is  a  high  grade  and  expensiv  e  form  of  energy 
and  can  always  be  completely  transformed  into  heat 
which  is  a  low  grade  energy.  Conversely  however,  it  is 
more  difiicull  to  transform  heat  into  work  and  a  more 
advanced  study  of  thermodynamics  wouhl  show  that  this 
transformation  can  never  be  complete.  In  other  words  any 
heat  engine,  which  is  any  apparatus  for  converting  heat 
to  work  such  as  a  steam  power  plant  or  an  internal  c(tm- 
bustion  engine  will  always  have  a  work  output  less  than 
the  equivalent  heat  input  when  operating  in  a  continuous 
manner. 

That  branch  of  engineering  thermody  tiamics  dealing 
with  heat  engines,  and  heal  engine  cycles  and  efTiciencies, 
is  of  the  greatest  inqK)rlance  in  engineering,  for  our  very 
civilization  is  dependent  upon  the  adeejuate  production  of 
power  in  its  many  forms.  However,  in  the  more  limited 
field  of  heating  and  air  conditioning,  the  conversions  of 
heat  into  work  is  not  encountered  and  so  it  will  not  be 
discussed  further  here. 


TABLE  4 — ENERGY  CONVERSION  FACTORS 


Energy  Quantities 

1  Btu  =  778  ft-lb 

1  horsepower-hour  (hp-hr)  =:  2545  Btu 
1  kilowatt-hour  (kw-hr)  3413  Btu 
Heat  Transfer  Rates 

1  Mbh  —  1000  Btu  per  hr 
1  sq  ft  of  steom  radiotion  ^  240  Btu  per  hr 
1  ton  of  refrigeration  m  12,000  Btu  per  hr 
or  200  Btu  per  min 


Power 


1 

1 


horsepower  (hp)  =  33,000  ft-lbs  per  min 
2545  Btu  per  hr 
=  746  watts 

kilowatt  =  1000  watts  ^3413  Btu  per  hr 


1  Btu.  Hence  1  Btu  —  77<>  ft-lb  and  this  erfuality  has 
become  the  commoidy  accepted  definition  of  a  Btu  in 
thermodynamics. 

The  rate  of  heal  transfer  is  generally  ex[)ressed  in  Btu 
per  hour,  but  in  the  heating  and  air  conditioning  trade 
several  other  units  have  also  become  eslablish<*d  by  cus- 
t(»m.  In  the  heating  industry  the  terms  Mbh  (KHM)  Btu  per 
hi\)  and  stjuare  foot  of  radiation,  e</uivalent  direct  radia¬ 
tion,  or  simply  Edr  (one  sejuare  fool  of  radiation  is 
equivalent  l(»  2T()  Btu  per  hr)  are  widely  used  for  rating 
e(]uipment.  In  air  conditioning  engineering  a  common 
unit  is  tons  of  refrigeration  (12.000  Btu  j>er  hr).  It  is 
interesting  to  note  the  origin  of  these  units.  A  square  foot 
of  surface  on  the  old  column  lyjie  steam  radiators  trans¬ 
ferred  about  240  Btu  |R'r  hr  in  ordinary  room  heating 
service.  A  ton  of  ice  melting  in  24  hours  will  absorb  heat 
at  the  rate  of  12,000  Btu  per  hr  if  the  latent  heal  of  fusion 
is  taken  as  1  Tf  Btu  jier  lb. 

The  rate  of  work  is  called  [)ouer  and  is  usually  ex¬ 
pressed  in  mechanical  units  as  horsepouer,  (1  hp  =  33,- 
000  lb  jier  min),  or  in  electrical  units  as  watts  (1 
watt  =  3,413  Btu  {ler  hr). 

Table  4  gives  conversion  eijuations  for  energy  units 
commonly  used  in  heating  and  air  conditioning  engineer¬ 
ing. 

Example  12:  Referring  to  the  cylinder  and  piston  aji- 
paratus  of  Fig.  4,  sujipose  the  cylinder  contained  some 
gas  to  which  10  Btu  of  heal  were  added,  and  that  during 
the  process  the  piston  raised  a  weight  of  2000  lb  through 
a  distance  of  one  foot.  Calculate  the  increase  in  internal 
energy  of  the  gas.  (Note:  Assume  that  the  heat  added  is 
e(]ual  to  the  work  done  by  the  system  jilus  the  increase 
in  internal  energy  of  the  system). 

Solution: 


Units  of  Energy 

Since  potential  energy,  kinetic  energy,  internal  energy, 
heat,  and  work  are  all  different  forms  of  the  same  thing 
we  should  be  able  to  express  ihetn  (|uantitatively  in  the 
same  units.  This  can  be  done  although  it  is  customary  to 
express  heat  and  internal  energy  in  terms  of  British 
thermal  units  (Btu),  and  potential  energy,  kinetic  energy, 
and  work  in  terms  of  foot-pounds  (ft-lb).  A  Btu  is  de¬ 
fined  as  the  amount  of  heat  reijuired  to  raise  the  tem¬ 
perature  of  one  pound  of  water  at  standard  atmospheric 
pressure  from  03F  t«»  64F.  A  foot-pound  is  defined  as  a 
force  of  one  pound  acting  through  a  distance  of  one  foot. 

It  has  been  shown  by  exjieriment  that  it  requires  778 
foot-pound  (778.20  more  exactly)  of  work  to  produce 


Heal  added  =  KJ  Btu 
Work  done  by  system  =  2(MM)  ft  lbs 


riierefore,  the  increase  in  internal  energy  <d  the 
system  is 

10  -  2.57  =  7.43  Btu 

Example  l  i:  An  air  conditioning  unit  contains  a  cool¬ 
ing  coil  and  a  blower.  It  is  desired  to  remove  32,180  Btu 
per  hr  from  the  air  entering  the  unit  and  the  blower  is 
being  driven  by  a  I’j-hp  motor.  How  many  tons  of  re¬ 
frigeration  must  be  removed  by  the  cooling  coil? 

Solution:  The  energy  added  to  the  air  conditioner  by 
the  blower  is. 
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II 2  hp  X  251'5  -  ~  .■ic)2()  Hlu  j)er  hr 

hp  hr 

Therefore  the  total  energy  which  must  he  removed 
l>y  the  cooling  coil  is, 

32.15)0  t  35)20  =  36.000  Htu  per  hr  or  3  tons 
of  refrigeration. 

Example  14:  A  garage  has  a  heat  loss  of  100.000  Btu 
per  hr.  It  is  desired  to  use  a  particular  unit  heater  with 
a  capacity  of  130  s(|  ft  Kdr.  How  many  additional  Mhh 
will  he  re(|uired  to  heat  the  garage? 

Solution:  Heat  supplied  hy  the  unit  heater  is 
1<’)0  X  210  ~  -13.200  Htu  per  hr. 

riierefore  the  additional  Mhh  recjuired  will  he, 

100,000  —  13,200  =  56.5)00  Htu  per  hr  =  56.55  Mhh. 

A  process  f)ceurs  whenever  a  system  changes  from  one 
state  to  another.  In  analyzing  problems  involving  thermo¬ 
dynamics  it  is  necessary  to  dcscrihe  the  process  that  is 
work  or  heat  are  being  transferred  or  across  which  any 
Iluids  are  flowing. 

Flow  Processes 

Practical  heating  and  air  conditioning  processes  are 
virtually  all  flon  proeesses.  In  such  processes  there  is  a 
continuous  flow  of  fluid  through  the  a)>paratus  where  the 
changes  of  state  occur.  Examples  of  ecjuipment  in  which 
flow  |)rocesses  occur  are  furnaces,  boilers,  heating  and 
cooling  coils.  [)iping  systems,  valves,  air  washers,  pumps, 
and  humidifiers,  fhe  fluids  usually  encountered  in  this 
equipment  are  air,  air-water  vapor  mixtures,  water  or 
steam.  I  sually  work  or  heat  are  being  transferred  across 
the  boundaries  in  addition  to  the  flowing  fluid,  but  this 
is  not  invariably  true.  For  example,  a  steam  humidifier 
represiMits  a  flow  process  in  which  a  supply  of  steam  is 
being  mixed  with  a  stream  of  air.  In  this  case  neither 
heat  nor  work  are  crossing  the  boundaries.  A  process 
which  occurs  without  any  transfer  of  heat  across  the 
boundaries  of  the  apparatus  is  called  an  adiabatic  proc¬ 
ess, 

Non-Flow  Processes 

\  non-flou  process  is  one  in  which  the  fluid  remains 
within  the  boundaries  of  the  apparatus  during  its  change 
of  state.  The  processes  which  have  previously  been  de¬ 
scribed  in  this  section  as  occurring  in  cylinder  and  piston 
apparatus  shown  in  f5g.  -I  are  examples  of  non-flow 
processes.  .Although  seldom  found  in  practical  engineer¬ 
ing  processes  the  non-flow  jirocess  is  nevertheless  very 
useful  in  analyzing  and  understanding  thermodynamic 
problems  and  principles. 

Reversible  Processes 

A  reversible  process  is  one  which  never  departs  from 
e({uilibrium  by  more  than  an  infinitesimal  amount  and 
in  which  there  is  no  friction  nor  turbulence.  Reversibility 
applies  to  processes  involving  transfer  of  heat  as  well 
as  work.  Reversibility  in  heat  transfer  means  that  the 


temperature  differences  are  in  near  eijuilibrium  while  me¬ 
chanical  reversibility  indicates  the  near  equilibrium  in 
the  opposing  forces  in  the  system.  Reversibility  is  a  very 
im|)ortant  concept  in  the  more  extensive  treatments  of 
thermodynamics.  However,  for  the  purposes  of  this 
text  it  w  ill  be  sufficient  to  understand  the  general  meaning 
of  reversibility  and  what  its  implications  are  in  heating 
and  air  conditioning  processes. 

Suppose  that  the  cylinder  in  Fig.  4  contains  a  gas  at 
some  given  volume  and  that  the  piston  will  move  1  ft 
for  each  1  lb  weight  on  the  piston.  Then  if  a  4  lb  weight 
were  placed  on  the  piston  it  would  compress  the  gas  by 
moving  down  -1  ft,  and  4  X  4  =  16  ft-lb  of  work  would 
be  used  in  the  process.  This  process  would  not  be  re¬ 
vel  sible  according  to  our  definition.  I’lacing  the  4  lb 
weight  on  the  piston  would  throw  the  system  out  of 
equilibrium  and  the  resulting  compression  would  be 
accompanied  by  oscillations  of  the  piston  and  consider¬ 
able  turbulence  in  the  gas. 

Now  if  we  repeated  this  compression  process  by  adding 
the  4  lb  to  the  piston,  one  pound  at  a  time,  the  resulting 
piston  displacement  would  still  be  4  ft  but  the  work  re- 
(piired  would  now  be  (1  X  1)  {-  (2  X  1)  I  (3  X  1) 

:  (-1X1)  =  10  ft-lb.  By  repeating  this  compression 
by  adding  succesivcly  smaller  increments  of  weights  it 
is  apparent  that  the  work  required  would  be  progressively 
less,  ami  in  the  limiting  case  we  would  have  a  reversible 
process  in  which  the  work  required  would  be  a  minimum 
of  5)  ft-lb.  \  demonstration  of  these  principles  is  presented 
in  Fig.  6. 

Thus,  for  reversible  processes  the  work  required  is 
aluuys  a  minimum  and  the  tiork  performed  is  always  a 
maximum.  Reversible  [irocesses  are  ideal  processes  that 
cannot  be  realized  in  actual  machines.  It  is  impossible  to 
build  a  blower  or  circulating  pump,  for  example,  that 
will  not  have  some  friction  or  fluid  turbulence  present  in 
its  operation.  But  with  careful  design,  based  on  engineer¬ 
ing  fundamentals,  this  irreversibility  can  be  reduced  to 
a  minimum  with  the  result  that  less  power  is  required  to 
operate  the  dev  ice  and  less  noise  and  vibration  are  pres¬ 
ent  in  the  system. 

Likewise  it  is  known  that  thermal  reversibility  also 
results  in  thermodynamic  advantages.  For  example,  the 
irreversibility  of  an  air  cooling  process  would  be  meas¬ 
ured  by  the  temperature  difference  between  the  refriger¬ 
ant  in  the  cooling  coil  and  the  air  being  cooled.  It  can 
be  shown  that  the  power  requirements  of  a  refrigeration 
compressor  would  become  less  if  the  cooling  coil  were 
operated  at  a  temperature  nearer  that  of  the  air  being 
cooled  and  so  approach  a  thermally  reversible  condition 
of  operation. 

It  is  evident,  however,  that  neither  thermal  nor  me¬ 
chanical  irreversibility  can  be  reduced  without  a  price. 
In  the  case  of  heat  transfer  equipment  the  reduction  of 
temperature  difference  means  additional  heat  transfer 
surface  will  be  necessary  to  maintain  the  same  cooling 
or  heating  capacity  .  In  the  case  of  the  blower  and  pump 
previously  mentioned,  more  care  must  be  given  to  their 
design  and  greater  precision  maintained  in  their  manu¬ 
facture.  The  engineer,  whether  he  is  designing  heating, 
ventilating,  or  air  conditioning  systems,  or  their  com¬ 
ponent  e(|uipment,  must  constantly  recognize  the  compro¬ 
mise  that  must  be  made  between  performance  and  initial 
cost. 
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TABLE  5— SPECIFIC  HEATS  OF  GASES 

AND  VAPORS 

Specific  Heat  at 
Constant  Volume 

Specific  Heat  at 
Constant  Pressure 

Gas  or  Vapor 

Ct 

Btu  per  lb  deg  F 

Cp 

Btu  per  lb  deg  F 

Air 

0.172 

0.240 

Ammonia 

0.399 

0.523 

Carbon  Dioxide 

0.156 

0.206 

Hydrogen 

0.244 

0.342 

Nitrogen 

0.176 

0.246 

Oxygen 

0.155 

0.217 

Water  Vopor 

0.334 

0.444 

Specific  Heat 

The  specific  heat  of  a  sul>staiue  is  defined  as  the 
amount  of  heat  required  to  raise  the  temperature  of  one 
j)ound  of  the  suhstanee  one  degree  Fahrenheit  when  un¬ 
dergoing  some  specified  non-flow  process.  The  following 
e(juation  results  from  this  definition  of  specific  heat. 


=  mc(t2  —  tt) 

=  heat  transferred  for  the  prcM-ess.  Illii 

—  mass.  Ihs 

—  average  s|H'cific  heat  for  the  process.  lUu 
per  (lb)  (deg  F) 

=  temperature,  F 

Since  there  is  no  limitation  on  the  \alue  or  sign  of  (J 
and  t  the  specific  heat  c  can  have  any  value  from  positive 
to  negative  infinity,  f  or  practical  purposes,  though,  there 
are  only  two  processes  for  which  the  specific  heat  is  of 
particular  importance,  namely,  the  constant  volume  and 
the  constant  pressure  processes. 

Then  for  a  constant  volume  process  Fq.  (  f)  has  the 
following  special  form, 

==  mcv  (tj  —  ti)  (  la) 

where  c,.  is  specific  heat  at  constant  \oluinc,  Btu  per  (lb) 
(deg  F),  and  for  a  constant  pressure  process, 

=  me,,  (t2  —  ti)  (  lb) 

where  Cp  is  specific  heat  at  constant  j)ressure.  lUu  per  (lb) 
(deg  F). 

To  illustrate,  consider  again  the  apparatus  shown  in 
Fig.  4.  Suppose  the  cylinder  contained  one  pound  of  air 
and  that  the  piston  was  fixed.  Under  these  conditions  we 
would  find  that  0.172  Btu  of  heat  would  be  required  to 
raise  the  temperature  of  the  pound  of  air  one  degree  F. 
or  Cv  =  0.172  Btu  per  (lb)  (deg  F).  If  next  we  allowed 
the  piston  to  move  freely  against  atmospheric  pressure 
we  would  find  that  now  0.21  Btu  of  heat  would  be  re- 
(juired  to  raise  the  temperature  of  the  system  one  degree 
F,  or  Cp  ==  0.240  Btu  per  (Ih)  (deg  F).  The  increase  in 
sjKJcific  heat  for  the  constant  pressure  process  would  be 
expected  since  additional  energy  would  be  required  to  d<» 
llic  work  of  “pushing  back”  the  atmosphere. 

For  all  ordinary  processes  involving  the  heating  or 
cooling  of  solids  and  liquids,  the  specific  heat  at  constant 
pressure  (cp)  is  used  rather  than  the  specific  heat  at  con¬ 
stant  volume  (c,  ).  In  fact,  tables  giving  specific  heats  of 


c 

or 

Q 

where  Q 
m 
c 

t 


solids  and  liquitls  usually  make  no  reference  to  the  t\pe 
of  process  although  the  cimstant  ]»ressiire  process  is  as¬ 
sumed.  Actually,  anv  ordinary  variation  in  pressure  on 
soli<ls  and  li(pjids  has  a  negligible  clTect  on  the  other 
properties  of  the  substance. 

Tests  show  that  c,,  and  c,  for  gases  are  practically  con¬ 
stant  but  the  sjK'cific  heat  of  lirpnds  and  solids  varv  some¬ 
what  with  temperature. 

I  able  .T  gives  s|)ecific  heat  value-  for  various  gases  and 
vapors  while  lable  (»  gives  s|)ecific  heat  values  for  certain 
li(|uids  and  solids. 

Example  7  ):  A  ca-t  iron  radiator  weighing  200  pounds 
is  filh'd  with  ()0  pounds  of  water.  How  much  heat  will  be 
given  off  to  the  room  if  the  radiator  valvi'  is  shut  off  ami 
the  system  is  allowed  to  cool  down  from  lOOF  to  72F? 

Soliilion:  from  lable  0  we  not«*  that  the  specific  heat 
of  cast  iron  is  0.12  Btu  per  (lb)  (deg  Ft  while  the  spe¬ 
cific  heat  of  water  is  about  1.00  Btu  per  (lb)  (deg  IT 
for  the  average  temperature  of  this  jtrocess. 

Then  using  ITp  (  It.  (,)  im  ( t^  ti ) 

Heat  transferred  from  the  radiator, 

(,)  =  2(K)  X  0.12  X  (  100  -  72)  =  2030  Btu 

Heat  transferred  from  the  water, 

O  -  ()0  X  1.00  X  (  100  72 1  7()!:0  Btu 

Total  heat  given  off  —  21530  I  70110  0010  Btu 

Example  Ih:  It  is  estimated  that  a  certain  church  ectn- 
tains  102,((0(t  pounds  of  brick.  7.”).0(I0  pounds  of  stone 
concrete,  and  110.000  pounds  of  wood  (150.000  pounds 
ol  fir  and  ()0,0(M)  pounds  of  oak  I .  The  church  structure 
has  been  allowed  to  cord  down  an  average  of  20  degrees 
on  a  cold  winter  da).  How  long  would  it  take  to  raise  the 
temperature  of  the  structure  and  the  enclosed  air  back 
to  the  design  temjterature  if  the  heating  plant  has  an 
excess  pickup  cajtacity  <»f  l.”)0,000  Btu  per  hour? 

The  volume  of  the  church  is  115,0(t0  cubic  feet. 

Solalion:  From  Tables  .7  and  (>,  c,,  for  air  0.24, 


TABLE  6— SPECIFIC 

HEATS  OF 

LIQUIDS  AND 

SOLIDS 

Specific 

Specific 

Liquid 

Heat  Btu 

Solid 

'  Heat  Btu 

per  (lb)  1 

per  (lb) 

(deg  F)  J 

!  (deg  F) 

Alcohol,  Etfyl 

0.60 

Aluminum 

0.22 

32-104  F 

Asbestos 

0.20 

Alcohol,  Methyl 

0.60 

Brick 

0.22 

40-80  F 

Carbon 

0.17 

Ammonia,  32  F 

1.10 

Concrete,  Stone 

0.19 

Calcium  Chloride 

0.73 

Concrete,  Cinder  0.18 

Sp.  Gr.  1.20 

Copper 

0.09 

Fuel  Oil,  Sp.  Gr.  .96 

0.40 

Gloss,  Common 

0.20 

Fuel  Oil,  Sp.  Gr.  .91 

0.44 

Glass,  Plate 

0.12 

Fuel  Oil,  Sp.  Gr.  .86 

0.45 

Ice 

0.49 

Fuel  Oil,  Sp.  Gr.  .91 

0.50 

Iron,  Cast 

0.12 

Gosoline 

0.53 

Iron,  Wrought 

0.12 

Glycerine 

0.58 

Lead 

0.03 

Kerosene 

0.98 

Lime  Stone 

0.22 

Sea  Water,  Sp.  Gr.  1.024  u.94 

Porcelain 

0.26 

Turpentine 

0.41 

Steel 

0.12 

Water,  40  F 

1.005 

Sandstone 

0.22 

Water,  80  F 

0.998 

Tile,  Hollow 

0.15 

Water,  120  F 

0.997 

Wood,  Fir 

0.65 

Water,  1 60  F 

1.000 

Wood,  Oak 

0.57 

Water,  200  F 

1.004 

Wood,  Pine 

0.67 
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O.O.j.  c  for  «»ak  =  0.57, 


r  for  brick  =  0.22.  r  for  fir 
(•  for  stone  concrete  0.19. 

Fir.'t  calculate  the  specific  volume  of  the  air. 


V 


\ 


I' 

5;i.;i  X  (70  I  U)0i 

\Tj~x  in 


l.‘k.l  cu  ft  jier  Ih 


(2) 


(assumin}i  70  F  and  standard  atmospheric  pressure) 
Then  the  weight  of  air  in 


the  church  = 


1 0.000 
15..5 


=  15.50  Ihs 


Next  calculate  the  amount  of 
each  com|)onent  |tart  20  degrees. 

(^)  ~  me  (to  —  t]) 

f(»r  the  air. 

Q  -  15.50  X  0.21  X 

for  the  brick. 

192.000  X  0.22  X 
for  the  concrete. 

-  7.5.000  X  0.19  X 

for  the  fir. 

(,)  -  00.000  X  0.65  X 

for  the  oak. 

()  60.000  X  0.57  X 

Therefore  the  time  re(|uired  t 
would  he. 


heat 

required  to  raise 

(4) 

20 

=  6..5(M)  Btu 

20 

=  J545.000 

20 

=  285.000 

20 

=  1.040.000 

20 

=  68.5,000 

2.861..5(M)  Btu 

o  reheat  the  structure 


2.061..5(M) 

1.50,000 


19.1  hours 


Note  that  the  heat  required  to  raise  the  temperature  of 
the  air  is  not  significant  in  this  problem. 


The  First  Law  of  Thermodynamics 

A  process  was  described  in  F.xample  12  wherein  the 
heat  added  to  the  air  in  a  cylinder  was  assumed  to  he 
equal  to  the  increase  in  the  internal  energy  of  the  air 
plus  the  work  done  by  the  })iston.  This  assumption,  which 
allowed  us  to  solve  the  })rohlem.  is  based  upon  a  great 
fundamental  principle  upon  which  a  large  part  of  the 
science  of  therniodvnaniics  is  based.  This  principle  is 
called  the  First  Fan'  of  Thermod\namics  and  may  be 
stated  as  follows.  Enerpy  can  neither  he  created  nor 
destroyed,  hut  it  can  he  converted  into  different  forms 
hy  a  system  underpoinp  a  process. 

It  is  interesting  to  note  that  this  principle  cannot  he 
proved  in  a  mathematical  sense  hut  it  is  assumed  to  he 
true  because  no  excefition  has  ever  been  found  in  any 
system  to  which  it  has  heen  applied  nor  has  any  concept 
based  upon  it  ever  heen  shown  to  he  false.  Even  the  seem¬ 
ing  exceptions  in  nuclear  jihysics  conform. 

fhe  peneral  energy  eipiation  is  the  application  of  the 
First  Law  of  Thermodynamics  to  any  system  undergoing 
a  non-flow  or  a  steady-flow  process  and  may  he  stated  in 
the  following  manner.  The  energy  entering  a  system 
equals  the  energy  leaving  the  system  plus  or  minus  the 
net  change  of  energy  within  the  boundaries  of  the  sys¬ 
tem.  When  the  general  energy  equation  is  applied  to  non¬ 
flow  proces.^es  it  is  known  as  the  non-flow  energy  equa- 


1  2 

Distance,  ft 


Fig.  6.  Demonstration  of  work. 


tion  and  may  he  stated  symbolically  as  follows: 


O  ~  u^.  ~  Ui 


w 

T 


where  Q  = 
u  = 


heat  added  to  the  svstem.  Btu  per  Ih. 
internal  energy  at  the  state  indicated,  Btu 
per  Ih. 

work  done  hy  the  system,  ft  lb  per  Ih. 
77B  ft  11)  per  Btu,  a  constant  for  convert¬ 
ing  ft  Ih  to  Btu. 


The  non-flow  energy  equation  is  useful  in  solving  anv 
t\pe  of  non-flow  process  but  it  has  perhaps  its  greatest 
utility  in  the  development  of  other  equations  and  proper¬ 
ties  useful  in  thermodynamics.  Eq.  (5)  will  be  referred 
to  in  this  manner  from  time  to  time  throughout  this 
chapter. 

The  general  energy  equation  is  of  the  greatest  use  to 
engineers,  however,  as  a  tool  in  the  solution  of  flow 
processes,  and  its  use  in  this  manner  is  described  in 
dt’tail  in  the  following  article. 


The  Steady  Flow  Energy  Equation 

In  applying  the  general  energy  equation  to  flow  proc¬ 
esses  we  find  more  variables  involved  than  in  the  case 
of  non-flow  processes.  We  now  have  a  transfer  of  mass 
as  well  as  a  transfer  of  heat  and  work  across  the  bounda¬ 
ries  of  the  system  and  each  pound  of  the  working  fluid 
entering  and  leaving  the  apparatus  contains  different 
forms  of  energy. 

It  is  convenient  in  thermodynamics  to  consider  a  spe¬ 
cial  kind  of  flow  process,  known  as  a  steady  flow  process. 
I  his  process  is  defined  as  one  in  which  ( 1  I  the  proper¬ 
ties  of  the  fluid  crossing  the  boundaries  of  the  apparatus 
do  not  change  in  value.  ( 2 )  heat  and  work  cross  the 
boundaries  at  a  constant  rate,  and  (5)  the  mass  rates  of 
flow  (lb  per  sec)  entering  and  leaving  the  apparatus  are 
equal.  This  process  is  of  particular  interest  because  most 
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Fig.  7.  Steady  flow  apparatus. 

of  our  actual  processes  closely  approximate  it  in  practice 
and  the  general  energy  equation  can  be  applied  to  it  in 
such  a  way  as  to  greatly  simplify  the  solution  of  flow 
j)rohlems. 

For  an  illustration  of  the  general  steady-flow  process 
refer  to  the  flow  diagram  in  Fig.  7.  The  apparatus  shown 
is  schematic  hut  could  represent  any  heating  or  air  con¬ 
ditioning  equipment.  To  conform  to  the  conditions  of 
steady  flow  the  states  of  the  fluid  at  sections  (1 )  and  (2 1 
will  not  change  with  time  although  they  will  not  neces¬ 
sarily  he  the  same.  The  pounds  of  fluid  per  second  enter¬ 
ing  at  section  ( 1 )  w  ill  ecjual  the  pounds  per  second 
leaving  at  section  f2)  and  each  of  these  pounds  will  con¬ 
tain  a  certain  amount  of  potential  energy,  kinetic  energy, 
and  internal  energy  as  discussed  previously.  Note  that 
the  boundaries  of  the  apparatus  are  extended  to  include 
the  pound  of  fluid  about  to  cross  section  fl)  as  well  as 
the  pound  of  fluid  just  leaving  at  section  (2).  This  allows 
us  to  apply  the  general  energy  equation  to  the  steady- 
flow  process  during  the  time  that  one  pound  of  the  fluid 
enters  the  apparatus  and  another  pound  simultaneously 
leaves.  During  this  time  the  entering  boundary  has  shifted 
to  section  (1)  while  the  leaving  boundary  has  moved 
beyond  section  (2)  so  as  to  include  the  fluid  that  has 
just  left  the  apparatus. 

The  potential  energy  contained  in  each  pound  of  the 
fluid  crossing  the  boundaries  is  measured  by  the  feet  of 
elevation  z  above  some  reference  plane,  and  has  the  units 
of  foot-pounds  per  })ound  mass.  It  is  assumed  that  a  mass 
of  one  pound  will  also  ueiffh  one  pound. 

The  kinetic  energy  contained  in  each  pound  is  the 
energy  due  to  the  velocity  of  the  mass  and  it  can  be 
shown  that  this  is  equal  to  V-/2g  ft-lb  per  lb;  where  V  is 
velocity  of  the  fluid,  ft  per  sec,  and  g  is  acceleration  due 
to  gravity,  32.2  ft  per  sec^. 

The  internal  energy  u,  contained  in  each  pound,  is  the 
energy  in  the  fluid  due  to  the  position  and  motion  of  the 
molecules  and  is  usually  expressed  in  units  of  Btu  per 
pound. 

The  total  energy  which  is  carried  into  the  apparatus  bv 
one  pound  of  the  fluid  is, 

T  Ui  Btu  per  lb 

J  2gJ 

where  the  subscript  1  refers  to  the  entering  section  of  the 
boundary  where  the  properties  are  measured  and  the 
conversion  factor  J  is  used  to  change  foot-pounds  into 
Btu. 

Likewise,  the  energy  carried  out  of  the  apparatus  is 


-4-  ^  "  ‘  U-.  Btu  per  lb 

J  2gJ  -  * 


Next,  if  we  are  to  account  for  all  the  forms  of  energy- 
in  the  steady  flow-  process  we  must  recognize  that  work  is 
required  to  force  each  pound  of  fluid  across  section  (11 
into  the  apparatus,  and  also  across  section  (21  out  of 
the  apparatus.  The  force  required  is  the  product  of  the 
pressure  ip  in  Ihs  per  sq  ftl  times  the  cross-sectional 
area  of  the  pipe  (o  in  sq  ftl  at  the  respective  sections. 
Then  the  work  required  is  the  produ«  t  of  this  force  times 
the  distance  (.Y  in  ftl  through  which  it  must  act  to  move 
the  pound  across  the  section.  (See  Fig.  7.1 

This  work  is  called  flow  work  and  is  e(|ual  to  pa\  ft- 
lb  per  lb  or  simply  pv,  since  the  specific  volume  (r  in  cu 
ft  per  lb)  of  the  fluid  is  equal  to  a.V. 

.•\s  a  final  possible  transfer  of  energy,  heat  Q  and  work 
If  may  cross  the  boundaries  of  the  apparatus  somewhere 
between  sections  (1)  and  (21.  It  is  customary-  to  express 
heat  in  units  of  Btu  and  work  in  units  of  foot-pounds. 
Work  in  a  steady-flow  process  is  sometimes  called  shaft 
work  to  distinguish  it  from  flow  work.  It  is  usually 
recognized  as  energy  flow  ing  along  a  shaft  to  which  poyver 
eijuipment.  such  as  a  motor,  is  attached. 

\\  ith  all  energy-  forms  accounted  for  we  can  now  apply 
the  general  energy  equation  to  this  steady-flow  process. 
From  the  definition  of  such  a  process  we  see  that  there 
can  be  no  accumulation  of  energy  in  the  system  during  the 
process  and  therefore  the  general  energy  equation  reduces 
to  the  following  form; 

The  energy  entering  a  system  =  The  energy-  leaving 
the  system 

The  various  energy  forms  in  this  equation  can  be  ex¬ 
pressed  yvith  symbols  as  previously  defined, 


Zl 

J 


+  Ui  -t 


Pl'l 

J 


w 

J 


+  U2  + 


P.-Vj 

J 


(6) 


in  which  each  term  ha.s  the  units  of  Btu  per  pound  of 
fluid  passing  through  the  apparatus.  Note  that  the  heat 
and  work  terms  will  be  either  plus  or  minus  defending 
on  whether  the  energy  is  being  added  or  removed. 

Fquation  (6)  is  known  as  the  steady-flow  energy  equa¬ 
tion  and  is  one  of  the  most  powerful  tools  in  engineering 
thermodynamics.  It  Ls  very  important  that  this  equation 
be  thoroughly  understood,  for  various  modifications  of  it 
are  used  extensively-  in  the  various  phases  of  heating, 
ventilating,  and  air  conditioning  engineering. 

It  is  usually  desirable  to  shorten  and  simplify-  Kq.  (bl 
by  combining  and  eliminating  certain  term.«  which  are 
not  significant  in  the  solution  of  particular  steady-llow 
problems.  This  can  be  done  as  follows. 

pv 

It  is  possible  to  combine  the  pro{)erties  of  u  and  -j- 

into  a  single  composite  property  since  they  always  appear 
together  in  the  steady  flow  energy  equation.  This  com¬ 
posite  property  is  called  enthalpy  and  has  been  given  the 
sy  mbol  h.  Enthalpy  is  sometimes  called  total  heat  or  heat 
content  although  these  terms  are  now-  con.sidered  obsolete 
in  thermodynamics. 


Thus,  by  definition,  h 


4-1’^ 


(71 
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and  suhstitutin"  Kq.  (7)  in  Kq.  (G\  we  have, 


entering  or  leaving  pipe  regardless  of  its  size: 


J 


^  h,  -  Q 


W 

T 


In  many  aetual  steady-flow  processes  the  differences 
hetween  the  elevation  and  velocity  of  the  fluid  entering 
and  leaving  the  apparatus  are  not  large  enough  to  be 
significant  and  so  may  he  omitted  from  the  steady-flow 
ecpiation.  If  in  addition  the  process  is  adiabatic  Kq.  (6a) 
reduces  to  the  following  form, 


(6b) 


( )ti  the  other  hand  if  no  shaft  work  is  involved  in  the 
pro«  ess  hut  heat  transfer  is  occurring  Kq.  (6a)  reduces  to 
the  following  form. 

(,)  hj  —  h|  (6c) 


wv  —  Va  <  8 ) 

where  w  =  mass  rate  of  flow,  lb  per  sec 

V  =  velocity  of  fluid,  ft  per  sec 

a  =  cross-sectional  area  of  pipe,  sq  ft 

V  =  specific  volume  of  the  fluid,  cu  ft  per  lb 

P'.q.  (ol  is  called  the  continuity  equation  of  steady  flow 
and  is  very  useful  in  arranging  data  in  a  form  necessary 
for  use  in  the  steady-flow  energy  equation.  The  follow¬ 
ing  examples  illustrate  how  this  equation  is  used. 

Example  18:  In  Example  17.  150  lb  of  air  per  min  are 
discharged  from  a  fan  at  .5000  fpm  (50  fps) .  If  the 
temperature  of  the  air  is  120F  and  the  pressure  is  14.7 
psia,  what  must  the  diameter  of  a  circular  duct  he  to 
maintain  this  same  velocitv? 

Solution:  First  calculate  the  specific  volume  of  the  air 
from  the  relation  pv  =  RT. 


Example  17:  1.50  Ih  of  air  per  min  enter  a  blower  at  a 
velocitv  of  6tK)  fpm  (10  fps)  and  are  discharged  at  a 
velocity  of  3000  fpm  min  (.50  fps).  The  change  in  ele¬ 
vation  hetween  the  iidet  and  discharge  of  the  fan  is 
negligible,  the  process  is  adiabatic,  steady  flow,  and  the 
enthalpy  of  the  air  increases  by  0.18  Btu  per  lb.  What  is 
the  hp  required? 


.53.3  X  (120  4-  460) 
r4.7  X  144 


14.6  cu  ft  per  lb 


Next  calculate  the  necessary  cross-sectional  area  of  the 
duct  using  the  continuity  equation  (8), 


a  = 


wv 


Solution:  Since  the  velocitv  changes  are  significant 
K<j.  (()a)  should  be  u.«ed. 

■j  2gJ  ■  "  ‘  J  J  2gJ 


rearranging, 

\V  _  (Z2  —  Zi 

1  "  J 


-  VS  I 

2?J 


(ho  -  hii  -  Q 


,  50"  —  IfK 

“  ^  yX32T2X778  ^  ^ 

=  0.528  Rtu  per  lb  of  air 
coiuerting  units, 

0..528  Btu  ^  lb  air  1  hp  hr 

-  X  (1.50  X  601  , —  X  r-,-  -*  -  =  1-87  hp 

lb  air  hr  2.i4.^  Btu  ^ 


The  Continuity  Equation 

It  is  customary  to  state  the  quantitv  of  fluid  passing 
through  different  pieces  of  equipment  in  the  particular 
units  characteristic  to  that  equipment.  For  example,  fans 
and  blowers  are  customarily  rated  in  cubic  feet  per  minute 
(cfml,  punqxs  in  gallons  per  minute  or  per  hour  (gpm) 
or  ( gph  I ,  and  heating  mains  in  pounds  of  steam  per  hour. 

Consequently  the  units  in  which  the  problem  is  stated 
or  in  which  the  answer  is  desired  are  usually  different  than 
those  units  for  which  the  energy  equation  is  set  up,  in 
which  case  they  must  he  converted  into  other  homogene¬ 
ous  forms.  Thus  mass  rates  of  flow  must  frequently  be 
<-omputed  from  velocities.  pi[)e  diameters,  and  densities. 

For  steady-flow  processes  when  a  single  completely 
filled  pipe  enters  and  leaves  the  apparatus  the  following 
relation  must  always  hold  true  for  any  section  of  the 


150  14.6 

linr  “50^ 


7.3  sq  ft 


Then  calculate  the  diameter  thus. 


and 


ttD" 

“4~ 


=  7.3 


1)  =  3.05  ft  or  36.6  in. 


Example  19:  A  pump  is  circulating  8  gpm  of  180  F 
water  through  a  one-inch  pipe  (inside  diameter).  What 
is  the  average  velocity  of  the  water  in  the  pipe?  (Note: 
1  gal  =  0.1.337  cu  ft). 

Solution:  Cross-sectional  area  t)f  pipe  =  — r-/- 

4  X  144 

=  0.00546  sq  ft.  Mass  rate  of  water  flowing  =  8  X 
0.1337  =  1.0696  cu  ft  per  min.  Then,  rearranging  the 
continuity  equation  (6), 

V  =  ^ 

a 

_  8  X  0.1.337 

“  (^^o7)0546 


=  3.26  ft  per  sec 


Internal  Energy  and  Enthalpy  for  Perfect  Gases 

A  classical  proposition  in  thermodynamics,  known  as 
Joules  Laiv,  states  that  the  internal  energy  of  a  perfect 
gas  is  a  function  of  temperature  only.  Thus,  for  any 
perfect  gas, 

u  =  f  (t) 

The  form  of  this  function  can  be  determined  from  the 
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application  of  the  non-Hov\  energy  equation  to  a  consstant 
volume  process,  in  which  case, 

uo  ~  ui  =  Cv  (tj  —  ti)  (9) 


It  should  be  remembered  that  Eq.  (9)  is  vali<l  only 
for  perfect  gases  and  that  changes  in  internal  energy  are 
determined  rather  than  absolute  values.  This  offers  no 
difficulty  however  since  differences  in  internal  energv 
can  be  used  directly  in  both  the  non-flow  and  steady-flow 
energy  equations.  Note  also  that  although  Eq.  (9)  con¬ 
tains  the  term  Cv  it  is  not  limited  to  constant  volume 
processes  but  is  valid  for  determining  the  change  in 
internal  energy  between  any  two  arbitrary  states  (1) 
and  (2).  From  Joules  Law  we  have  seen  that  the  internal 
energy  of  a  perfect  gas  is  a  function  of  temperature 
only.  Also  from  the  characteristic  gas  equation  we  note 
that  the  product  of  the  pressure  times  the  volume  of  a 
j)erfect  gas  is  a  function  of  its  absolute  temperature. 
Therefore  we  can  conclude  that  the  enthalpy  of  a  |)erfect 
gas  is  also  a  function  of  temperature  onlv  since  h  =  u 

X  ^  by  definition.  Thus, 

h  =  f  ft) 


The  form  of  this  function  can  be  derived  bv  apply¬ 
ing  the  non-flow  energy  equation  to  a  constant  pressure 
process. 


Thus. 


Hearranging. 


Q  =  uo  ~  U) 


p  fvi  —  Vi) 

J 


tuo-^^v^)  fui+piVi) 


Substituting  Eq.  (7) 

Q  =  ho  -  h, 

Hut  Q  is  also  equal  to  Cp  (to  —  ti)  from  the  definition 
of  specific  heat,  and  therefore, 

ho  —  hi  =  Cp  (t-  —  t^)  (10) 

Again  it  should  be  thoroughlv  understood  that  E(j. 
(  10)  is  valid  only  for  perfect  gases,  but  it  is  not  restricted 
to  constant  pressure  processes  even  though  the  term  Cp 
appears  in  the  equation.  Since  enthalpy  is  a  propertv  an\ 
e(juation  indicating  its  change  between  two  states  is  in¬ 
dependent  of  the  process  connecting  the  two  states. 

A  useful  relationship  between  the  specific  heat  at  con¬ 
stant  pressure,  the  specific  heat  at  constant  volume  and 
the  gas  constant  for  a  particular  gas  can  now  be  devel¬ 
oped.  Substituting  RT  for  pv  in  Eq.  (7i  we  have. 


Differentiating  this  expression. 


dh 


du 


K 

J 


dt 


Hut  from  Eq.  (9l  and  (lOi  we  note  that  du  ==  Cvdt  and 
dh  =  Cpdt.  Therefore. 

Cpdt  =  Cvdt  "  dt 


and, 


--J  (HI 

A  further  useful  relationship  between  sjH-cific  heats  is 
found  in  the  fact  that  the  ratio  Cp  Cy  “  a  constant  for 
gases  of  similar  molecular  structure.  Thus  Cp  tv  ==  119 
for  most  diatomic  gases  such  as  air. 

Example  20:  Calculate  the  .specific  heat  at  constant 
pres.sure  Cp  for  air  if  the  gas  constarit  K  .7.1.3. 

Solution:  Using  Eq.  (Ill  we  have: 

73.3 

Cp  -  «  v  - 

4  4  0 

and  since  Cp 'Cy  =  1.40  for  air, 

Cp  73.3 
1.40  ~  778 

and  therefore 


1.40  X  .7.3.3 
0.40  X  778 


0.249 


Example  21:  Referring  to  Example  17  in  which  the 
enthalpy  of  the  air  increased  by  0.48  Htu  per  lb,  what 
is  the  tenq)erature  of  the  air  discharged  from  the  fan  if 
the  entering  air  is  at  (»0  1  ? 

Solution:  Since  air  beha\es  closely  as  a  perfect  gas  and 
since  the  increase  in  enthalpy  i.s  known,  we  can  use  Eq. 

( 10)  to  calculate  the  rise  in  temperature  of  the  air. 

Thus,  h2  ~  h,  =  Cp  (to  —  ti) 

0.48  =  0.24  (to  -  90) 
to  =  ((2  F 

Note  that  there  has  been  a  2  E  rise  in  the  temperature 
of  the  air  although  no  heat  has  been  added  to  the  system. 


Internal  Energy  and  Enthalpy  of  Vapors  and  Liquids 

riie  enthalpy  and  internal  energy  of  vapetrs,  li(|uids. 
ami  mixtures  of  the  two  must  be  determined  from  vapor 
table.s.  As  j)re\iously  discussed,  the  steam  tables  (  Table 
3)  are  a\ailable  for  determining  tin*  projK-rties  of  water 
and  steam.  The  cedumns  headed  h/  and  h,;  in  the  satura¬ 
tion  tables  give  the  enthalpy  of  .saturated  liquid  and 
saturated  vapor  resj)ectively. 

Note  that  the  enthalpy  of  saturated  water  at  32  F  is  0. 
This  is  an  arbitrarv  designation  ami  all  other  enthalpies 
in  the  .‘iteam  tables  are  actually  enthalpy  diflerences 
measured  above  or  ln“l(»w  this  base.  I  bus  the  enthalpy  of 
water  or  steam  alxtve  .32  T  is  alwavs  some  jxvsitive  num¬ 
ber  while  the  enthalpy  of  ice  must  be  shown  as  a  negative 
number. 

The  enthal|)v  of  a  mixture  is  given  bv  the  eejuation, 
h  hf  •  xhfy  (12 1 

This  t“(|uation  i.s  derived  in  the  same  manner  as  E(|.  (3l. 

The  term  hfg  is  the  numerical  diflerence  between  hj, 
and  hf  determined  at  the  same  |)ressure  or  temperature. 
This  term  is  called  the  heat  of  vaporization  and  is  de¬ 
fined  as  the  amount  of  heat  reipiired  to  evaporate  a  pound 
ftf  saturated  liquid  during  a  non-flow  constant  pressure 
process.  This  can  be  shown  as  follows. 

(amsider  a  constant  pressure  process  during  which  a 
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pouiul  of  >aturat<*(l  water  in  evaporated  into  saturated 
steam.  I  lie  non-dow  enerjiv  eipiatioii  applies. 


Wliere  tlie  siiliseripls  f;  ami  /  are  used  siiiee  the  initial 
>tate  is  a  saturated  liquid  and  the  final  state  is  a  satu¬ 
rated  vajior.  Then  rearranging  and  simplifying  the  above 
eijuation. 


=  h,.  -  hf 


Therefore. 

O  -  hf, 

The  internal  energy  of  water  and  steam  is  not  given 
directly  in  Table  since  this  property  is  seldom  used  in 
the  solution  of  practical  jirohlems.  However  the  internal 
energy  of  water  in  any  jihase  can  he  determined  hy  first 
finding  the  projierties  of  enthalpy,  pressure,  and  sfiecific 
\olume.  and  then  soKing  for  internal  energy  with  the 
following  eipiation. 


n  -  h 


I*' 

J 


rhi>  equation  i."*  a  rearrangement  of  K(j.  (7l. 


Ex(ttnple  22:  A  steam  hoiler  contains  10  cu  ft  of  water 
at  70  F  and  is  equipp«‘d  with  an  oil  burner  which  has  a 
heating  capacity  of  200, (MK)  Btu  per  hr.  Neglecting  inci¬ 
dental  losses  to  boiler  metal,  flue  gases,  etc.,  and  follow¬ 
ing  thermodynamic  procedures  outlined,  how  long  would 
it  take  to  evajiorate  40%  of  the  water  into  the  attached 
jiiping  and  heating  system?  The  final  temperature  of  the 
.‘i\stem  is  2155  F. 


Solution:  This  is  a  non-flow  process  in  which  the  hoiler 
and  attached  piping  become  the  boundaries  of  the  sys¬ 
tem.  The  non-flow  energy  e(]uation  applies  and  therefore 
the  initial  and  final  internal  energies  must  he  determined 
in  order  to  solve  for  the  heat  added. 


Ill  ~  hf,, 


I'l'f.i 


J 


0..%;H  X  0.010  X  144 


=  48.04  - 
~  .4{!.04  Iftu  per  Ih 
Ir.  —  hf  {  X  hf, 

=  H50.il  4-  (0.40  X  900.5)  ==  572.71  Btu 
|)er  Ih 

Vo  —  -I-  X  Vf, 

=  0.0107(1  4-  (0.40  X  24.99)  =  9.013  cu  ft 
|)er  Ih 


therefore 

Uo  =  572.71 

=  544.20  ]5tu  per  Ih 

W 
i 


10..544  X  Ml  X  9.014 
778 


O  Uo 


111 


=  544.2()  -  4f5.04  *  0 


=  505.22  litu  per  Ih 

The  total  weight  of  water  in  the  hoiler  can  he  calculated 
hy  dividing  the  total  volume  hy  the  sjiecific  volume  of 
water  at  70  F  as  determined  from  the  steam  table. 


'Thn.s. 

024  Ih 

0.01005 

Ihen  the  time  required  for  the  process  is, 

024  Ih  X  50.5.22-^1“  X  —  ^  =  I. .57  hr 

11)  200, 0(M)  Htu 


The  Solution  of  Steady  Flow  Problems 


We  should  now  have  an  understanding  of  the  stead\- 
flow  energy  equation,  the  methods  of  evaluating  en¬ 
thalpies  and  the  various  energy  terms  in  the  equation, 
and  the  use  of  the  continuity  equation  for  rearranging 
data  into  a  usable  form.  It  is  the  purpose  of  thus  article 
to  show  a  useful  technicjue  for  solving  problems  using 
these  methods. 

The  following  procedure  is  typical  for  anaUzing  and 
solving  problems  involving  steady-flow  processes  in  heat¬ 
ing,  ventilating,  and  air  conditioning  equipment.  The 
boundaries  of  the  system  are  first  established,  then  all 
the  forms  of  energy  crossing  these  boundaries  are  noted, 
and  finally  all  the  known  properties  of  the  fluid  streams 
and  the  amount  of  heat  and  work  crossing  the  boundaries 
are  recorded. 

1  he  steady-flow  energy  equation  is  then  applied  to  the 
process  with  all  terms  that  do  not  apply  or  that  have  an 
insignificant  effect  on  the  answer  being  dropped  out. 
Known  values  are  next  substituted  into  the  remaining 
terms  making  sure  that  all  the  terms  of  the  equation  are 
dimensionally  homogeneous.  The  equation  is  then  solved 
for  the  unknown  term  making  use  of  the  continuity 
equation  if  and  where  necessary. 

A  little  experience  in  solving  steady-flow  problems  will 
show  which  terms  can  he  eliminated  from  the  steady- 
flow  energv  equation  hecau.se  thev  have  an  insignificant 
effect  on  the  answer.  The  following  problem  illustrates 
this  point. 

Example  23:  l.,et  the  schematic  drawing  of  T  ig.  7  repre¬ 
sent  the  boundaries  of  a  warm  air  heating  apparatus  in 
which  400  cfm  enter  at  section  (1)  with  a  velocity  of 
(•00  fpm  and  a  temperature  of  70  F.  Heat  is  then  added 
to  the  air  and  ^2  horsepower  shaft  work  is  supplied  to  a 
blower  in  the  apparatus.  The  air  leaves  at  section  (2) 
10  ft  above  section  (1)  through  a  duct  2  ft  square  and 
at  a  temperature  of  140  F.  The  atmospheric  pressure  is 
14.2  psia.  (Calculate  the  amount  of  heat  that  must  be 
supplied  in  Htu  per  hr. 

Solution:  An  accurate  accounting  of  all  the  energy 
terms  in  this  problem  will  require  the  use  of  the  steady- 
flow  energy  equation  in  the  form  of  Eq.  (Ca).  Some  of 
the  energy  terms  are  insignificant  to  the  answer  but  all 
will  be  included  in  this  solution  to  show  the  order  of 
magnitude  of  all  the  terms. 


2?.f 


h, 


V;  4-  ho  (  6a) 
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Rearranging  Eq.  (6a) 

_  (zo  —  Zi)  \\.  —  V^i)  ,  s  _  W 

-  J  . (2gJ) 

Next  calculate  the  necessary  terms  from  the  given  data: 
600 

Vj  =  =  10  ft  per  sec. 


using  f.q.  (2), 


53.3  X  .530 
13.2  X  U4 


13.ol  cu  ft  per 


using  Eq.  (8) . 


-  =  4.82  11)  per  sec 

60  X  13.81  ‘ 


using  Eq.  (  2). 


Vo  =  13.81  X  ~  15.64  cu  ft  per  lb 
o.lO 


using  Eq.  (8), 


_  4.82  X  1.5.64 

Vo  — - —  -  =  18.8.')  ft  per  sec 


using  Eq.  (10), 

ho  —  hi  =  0.24  (140  —  70)  =  16.8  Btu  per  lb 
(.onverting  the  work  term  to  consistent  units, 

J 

~  0.073  Btu  per  lb 
substituting  the  known  values. 


,  25.45  Btu  1  hr  1  sec 

'’■5  '’P  hp  hr  ''30n0,r5'<:).82  Ih 


/lO-OX 

j  18.8.52  -  102\ 

1  778  j 

[  50,000  j 

-  16.8  -  0.073 

0.0128  ♦  0.0051 
Btu  per  lb 

therefore. 


I  (..8  -  0.73 


16.85 


Q'  =  16.80  X  4.82  X  .3f)00  -  203.600  Btu  per  hr 
where  O'  —  Btu  per  hour 

It  is  interesting  to  note  that  the  sum  of  the  potential 
and  kinetic  energy  terms  and  the  work  added  affected 
the  answer  by  only  about  0.3%  and  could  have  been 
ignored  in  the  solution.  In  this  case  the  steadv -flow- 
equation  would  have  simplified  to  F.q.  f6c), 

Q  =  h,-  hi 

Many  steady-flow  processes  are  such  that  the  difference 
in  fluid  elevation  and  fluid  velocity  can  be  ignored,  al¬ 
though  occasionally  this  is  not  true.  The  following  two 
examples  illustrate  processes  where  either  the  potential 
or  kinetic  energy  terms  are  significant. 


Example  24:  400  lb  of  water  per  minute  are  to  be 
pumped  through  a  vertical  distance  of  50  ft.  How  many 
horsepower  will  be  required  if  we  neglect  any  friction 


losses  in  the  pipe,  that  is,  assuming  a  reversible  process? 

Solution:  In  this  case  the  nozzle  is  the  steady-llow  de¬ 
vice.  The  process  is  adiabatic,  no  shaft  work  is  per¬ 
formed,  and  there  is  no  change  in  elevation  of  the  air. 
Consequently  Eq.  (6a)  can  be  simplified  to  the  follow¬ 
ing  form. 


V-’, 

2g.l  “  2g.l  ■ 


since  air  behaves  choelv  as  a  perfect  gas  E(|.  (  I6i  can 
be  used  to  eliminate  (hi  —  ho). 


to) 


V-o  - 

2g.r 


Substituting  known  values, 


0.24  (()0  -  to) 


.560-  —  16- 

n^roi^o 


t-  =  :v):2  V 


In  Example  25  the  leaving  velocity  of  .500  ft  jier  sec 
produced  an  important  kinetic  energy  term,  but  the  en¬ 
tering  velocitv  of  10  ft  per  sec  was  insignificant  to  the 
final  result  and  could  have  been  ignored. 

In  analyzing  steady-llow  processes  it  is  usually  pos¬ 
sible  to  determine  by  insjiection  all  of  the  ternvs  that  can 
be  dropjied  out  of  the  energy  ecjuation.  When  in  doubt 
however  they  should  always  be  left  in. 


The  Throttling  Process 

Whenever  a  fluid  is  flowing  in  steady-llow  across  a 
restriction  in  such  a  way  that  the  entering  and  leaving 
velocities  are  equal,  and  neither  work  nor  heat  is  being 
transferred,  the  process  is  called  a  throlllinii  process. 
.'^ome  examples  of  throttling  proces.ses  are  valves  and 
orilice  plates  in  steam  and  water  lines  and  dampers  in 
air  ducts.  .\ote  that  the  velocitv  of  a  fluid  undergoing  a 
throttling  process  in  a  pipe  may  be  ipiite  high  in  the 
restriction,  but  this  kinetic  energy  is  immediately  dissi¬ 
pated  bv  turbulence  in  the  down  stream  section  of  the 
|)ipe  and  the  velocitv  reduces  to  about  the  same  value  as 
that  for  the  fluid  entering  the  restriction.  It  is  here  that 
the  boundaries  must  be  taken. 

Ihrottling  processes  may  occur  as  undesirable  re.stric- 
tions  in  a  pipe  or  duct  system,  and  since  they  are  com- 
|)letely  irreversible  thev  could  result  in  serious  los.ses  in 
energv  and  objectionable  noises  due  to  the  resulting 
turbulence.  In  other  cases,  throttling  processes  may  be 
deliberately  used  to  control  mass  rates  of  flow,  balance 
duct  and  pipe  systems,  etc. 

When  we  apply  the  steady-flow  energy  equation  to 
the  throttling  process  we  see  that  all  the  terms  are 
eliminated  with  the  exception  of  enthalpy.  Thus  Ecj.  (6a) 
reduces  to 

hi  =  h,  (13) 

Note  that  w'hen  a  perfect  gas  undergoes  a  throttling 
process  Eq.  (10)  applies,  in  which. 
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Fig.  8.  Steady  flow  system  with  multiple  streams, 
li,  —  li_.  --  0  —  Cp  (t,  —  t._.) 

aiid  therefore 

t,  ^  t. 

However,  when  lirjuids,  mixtures.  (»r  vapors  are  throt¬ 
tled  to  lower  pressures  K(j.  (10)  does  not  apply  of  course 
and  there  is  a  decrease  in  temperature  as  well  as  a  change 
in  other  j)roperties.  This  is  illustrated  in  the  fcdlowing 
examjtles. 

Example  20:  A  domestic  hot  water  svsiem  has  Itccome 
oNcrheated  and  contains  saturated  water  at  225  F.  Deter¬ 
mine  the  cotidition  of  this  water  as  it  would  come  from 
a  faucet.  Assume  an  atmospheric  pressure  of  14.7  psia. 

Salulion:  Water  flowing  through  a  faucet  would  be 
a  throttling  prctcess  and  so  K(j.  (15)  would  apply. 

Thus,  hi  —  h-  “  105.17  Htu  per  Ih  for  saturated  water 
at  225  F. 

Hut  the  water  leaves  the  faucet  at  atmospheric  pres¬ 
sure  and  the  enthalp\  of  saturated  water  at  14.7  ])sia  is 
onlv  1<S0.07  Htu  per  Ih.  Iherefore  some  of  the  water 
would  flash  into  steam  and  the  final  state  would  be  a 
mixture. 

I  sc  F(j.  (12)  to  calculate  the  (piality, 

ho  =  hf  -  X  life 

105.17  =  150.07  i-  X  (970.5) 

X  =  1..557t 

The  final  temperature  would  be  the  saturation  tempera¬ 
ture  corresponding  to  14.7  psia  or  212  F. 

Steady-flow  Processes  with  Multiple  Streams 

The  units  of  each  term  of  the  steady-flow  energ\ 
cipiation  as  used  in  this  discussion  have  been  in  Htu  per 
11)  of  the  Iluid  passing  thru  the  apparatus.  For  those  cases 
where  the  energy  units  are  normallv  given  in  ft  lbs  the 
constant  J  was  introduced  to  convert  the  ft  lbs  into  Btu. 
However,  the  energy  equation  could  just  as  well  have 
been  written  in  any  units  as  long  as  the  resulting  form 
remained  dimensionally  homogenous.  Thus  when  multiple 
fluid  streams  enter  or  leave  a  system  the  respective  energy- 
terms  must  be  expressed  either  as  rates  or  in  terms  of  unit 
mass  of  one  of  the  streams,  in  order  to  obtain  a 
homogeneous  equation. 

As  an  illustration  refer  to  Fig.  8.  This  is  a  schematic 
drawing  of  a  steady-flow  system  consisting  of  a  heat 
exchanger,  a  circulating  pump,  and  a  piping  system  in¬ 
cluding  two  mixing  water  streams.  From  an  inspection 


of  the  system  we  note  that  the  potential  and  kinetic 
energy  terms  can  be  eliminated,  but  the  steady-flow 
energy  equation  in  the  form  given  in  Eq.  (Oa)  cannot 
be  used  because  of  the  two  streams  of  water  entering  the 
system.  Hoyvever,  the  general  energy  equation  for  steady 
How  still  applies,  thus, 

energy  in  =  energy  out 
or  stall'd  symbolically  as  rates, 

W|hf.]  t  Wi-hf  j  =  (/'  -t — j  ~ 


where  Q"  =:  heat  transfer,  Htu 

W' 

-  j-  =  work,  Htu  per  min 

/  lb  /  lb  ^ 

\  min  lb  /  \  min  lb  / 

/ft  11^^  Htu  \  _  Mb 
\  min  ft  lbs  /  \min 


per  min 


fhe  application  of  this  equation  to  the  solution  of  a 
problem  is  shoyvn  in  the  following  example. 


ExanifAe  27:  Calculate  the  temperature  of  the  yvater 
leaving  the  system  at  state  (5)  in  Fig.  8.  The  heat  and 
yvork  entering  the  system  and  the  properties  of  the  water 
at  states  (1)  and  (2)  are  given  in  the  illustration.  Assume 
that  the  system  is  at  atmospheric  pressure. 


Solution:  The  steady-flow  energy  equation  can  be  used 
of  each  term  is  expres.sed  as  a  rate. 

wihf.i  r  WL.hfo  t  -  -j- =  (wi  +  w.j)  h,,;{ 

Values  of  hf  are  read  from,  the  steam  tables  and  the  values 
of  Q'  and  W'  are  taken  from  Fig.  8. 

Hence, 

(40  X  147.92)  r  (16  X  67.97)  + 


60 


2545 
5  X  60 


—  (40  '  16)  hf,3 


Therefore, 

hf_3  =  140  Htu  per  lb 

and  the  corresponding  temperature  of  water  having  an 
enthalpy  of  140  Htu  per  lb  is  172  F  as  read  from  the 
steam  tables. 

Steady-flow  jirocesses  may  be  made  up  on  any  number 
of  different  fluid  streams.  They  may  involve  gases  or 
liquids  or  both.  In  air  conditioning  systems  the  working 
medium  is  usually  a  combinaton  of  air,  water,  and  air 
water-vapor  mixtures,  and  frequently  yve  find  the  yvater 
changing  phase  in  the  apparatus. 

An  air  water-vapor  mixture  may  enter  an  air  condi¬ 
tioning  apparatus  where  some  of  the  water  condenses 
and  leaves  as  a  liquid,  and  the  remaining  air  leaves  at 
some  different  composition.  Air  may  enter  an  air  washer 
where  water  is  evaporated  into  the  air  and  again  a  differ¬ 
ent  mixture  leaves. 

Regardless  of  the  apparent  complexity  of  the  sy  stem 
though,  the  steady-flow  energy  equation  gives  us  a 
powerful  yet  simple  tool  for  obtaining  the  solution. 
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A  sound  study  room  at  the  new  Westinghouse  plant  in  Stoun- 
ton,  Vo.,  is  supported  entirely  by  108  coil  springs.  The  unusual 
room  within  8-in.  thick  concrete  wolls  is  o  port  of  the  develop¬ 
ment  laboratories  of  the  Air  Conditioning  Division.  Studies  in 
the  room  enable  engineers  to  determine  the  origin  and  fre¬ 
quency  of  noise  in  air  conditioning  equipment. 


Development  of  on  efficient  multiple-blade  fan  for  silent  opera¬ 
tion  at  various  speeds  ond  resistance  conditions  was  simplified 
by  the  use  of  a  small  Baldwin  torque  pickup  unit  which  meas¬ 
ures  torque  direct'y  by  means  of  o  strain  gage  coupled  between 
driving  motor  and  fan.  ^an  test  set-up  is  in  the  Detroit  laboro- 
tory  of  American  Blower  Corp. 


Picture 

Paragraphs 


(Left)  In  o  nation-wide  test  in  actual  houses  to  determine  heat¬ 
ing  and  coo'ing  costs,  Owens-Corning  Fiberglas  Corp.  predicts 
that  this  house  located  in  the  Southern  Great  Lakes  region  can 
be  heated  for  $84.80  and  cooled  for  $18.80  in  an  average 
vcar.  The  house  has  three  bedrooms  and  1,273  square  feet  of 
floor  space.  Similar  test  dwellings  in  other  cities  are  in  the 
planning  stage. 


(Left)  Radiographing  huge  pressure  vessels  to  detect  possible  flows  in  welds  is 
one  of  the  first  assignments  of  the  Gamma-ray  projector  recently  introduced 
by  M.  W.  Kellogg  Co.  Positioned  inside  pressure  vessel,  the  projector  sends  a 
penetrating  beam  through  the  substance  of  the  vessel  to  expose  photographic 
film  attached  to  the  vessel's  exterior. 


(Below)  Crews  preparing  to  insulate  a  section  of  l4-in.  seomless  steel  pipe  made 
by  Jones  &  Loughlin  which  will  corry  hot  water  at  380  deg  F  and  400  psi  to 
heot  buildings  of  the  U.  S.  Air  Force  Strategic  Air  Base  at  Plattsburgh,  N.  Y. 
Pipe  will  be  imbedded  in  concrete  mixed  with  on  exploded  mica  product  and 
will  serve  buildings  of  the  Base  from  o  central  station. 
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HEATING  PLANT  OPERATING  HOURS  AND  LOAD  FAaOR 


No.  of  Hours 
Intermittent 
Heating  Plant 
Operates  per 
Normal  Year 


ALABAMA 


.Anniston-A 

Hirmingham-.\ 

Mobile-A 

Mobile-C 

Montgomery-A 

Montgomery -C 


Flagstaff-A 

Phoenix-A 

Phoenix-C 

Prescott-A 

Tuscon-A 

VVinslow-.\ 

Vuma-A 


ARIZONA 


CALIFORNIA 


Bakersfield-A 
Beaumont-C 
Bishop- A 
Eureka-C 
Fresno- A 
Los  Angeles-A 
Los  Angeles-C 
Oakland-A 
Red  BlufT-A 
Sacramento-A 
Sacramento-C 
San  Diego-A 
San  Francisco-.\ 
San  Francisco-C 
San  Jose-C 
Santa  Catalina-A 
Santa  Maria- A 


COLORADO 


Colorado  Springs-A 
I)enver-A 
I)enver-C 
(irand  Junction- A 
Pueblo -/\ 


Seasonal 
Load  Factor, 
Normal 
Year, 
Per-Cent 


No.  of  Hours 
Intermittent 
Heating  Plant 
Oj)erates  {)er 
Normal  Year 


CONNECTICUT 


Seasonal 
Load  Factor, 
Normal 
Year, 
Per-Cent 


Bridgeport- A 
Hartford-A 
New  Haven-A 


DELAWARE 

Wilmington -A 

i8i6 

nm 

DISTRICT 

OF  COLUMBi; 

\ 

Silver  Hill  Obs. 
Washington- A 
Washington-C 


ARKANSAS 

P'ort  Smith-A 

387 

30  9 

Little  Rock-A 

189 

26.5 

Texarkana-A 

030 

25  I 

Athens-A 

Atlanta-A 

.Atlanta-C 

Augusta-A 

Columbus-A 

Macon- A 

Rome-.\ 

Savannah-,\ 


Cairo-C 

Chicago-A 

Moline-.\ 

Peoria-A 

Springfield -A 

Springfield-C 


FLORIDA 


Apalachicola-C 

787 

Jacksonville-A 

744 

Jacksonville-C 

665 

Orlando-A 

515 

Pensacola-C 

863 

Tallahassee-A 

qi6 

Tampa-A 

460 

GEORGIA 


ILLINOIS 


A-Air{X)rt  station  C-City  station 

Seasonal  Load  Factor  =  No.  Hrs.  Plant  Operates  per  Yr.  -r  No.  Hrs.  in  Heating  Season 


Boise-A 

1 888 

Lewiston-.\ 

2195 

Pocatello-A 

2394 

389 

28. 8 

018 

33  •  .S 

042 

34  •  3 

94h 

32 -7 

822 

3  ‘  5 

669 

.^05 

uata  Sheet 
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No.  of  Hours 

Seasonal 

No.  of  Hours 

Intermittent 

Load  Factor, 

Intermittent 

Heating  Plant 

Normal 

Lot  at  ion 

Heating  Plant 

0|x;rates  per 

Year, 

0[)erates  per 

Normal  Year 

Per-Cent 

Normal  Year 

INDIANA 


Evansville-A 

Fort  VVayne-A 
Indianapolis-A 
Indianap>olis-C 

South  Bend-A 

Terre  Haute-.^ 

i6io 

2013 

1795 

1643 

2239 

1839 

IOWA 

Burlington-.\ 

1954 

Davenport-C 

1832 

Des  Moines-A 

1933 

Des  Moines-C 

1884 

Dubuque-A 

2052 

Sioux  City-.\ 

1979 

KANSAS 


Concordia-C 
Dodge  City-A 
Topeka-C 
Wichita-A 


Bowling  Green-A 
Lexington-A 
Louisville-A 
Louisville-C 


Baton  Rouge-A 
Xew  Orleans-A 
New  Orleans-C 
Shreveport-A 


KENTUCKY 


LOUISIANA 


Eastport-C 

263 

Portland-A 

262 

MARYLAND 


Baltimore-A 
Baltimore-C 
Frederick- A 


MASSACHUSETTS 


Boston-A 

2138 

Nantucket-A 

2245 

Pittsfield-A 

2463 

MICHIGAN 


Alpena-C 
Detroit-A 
Escanaba-C 
Grand  Rapids-A 
Grand  Rapids-C 
Lansing-A 
Marquette-C 
Muskegon-A 
Sault  Ste.  Marie-A 


MINNESOTA 


Duluth-A 
Duluth-C 
Minneapolis-A 
Rochester-A 
Saint  Cloud-A 
Saint  Paul-A 


Jackson-A 

Meridian-A 

Vicksburg-C 


Columbia-A 
Kansas  City-A 
Saint  Joseph-A 
Saint  Louis-A 
Saint  Louis-C 
Springfield-A 


MISSISSIPPI 


I 


MISSOURI 


MONTANA 


NEBRASKA 


Seasonal 
Load  Factor, 
Norma! 

Year, 

Per-Cent 


058 

25.2 

020 

23.6 

871 

22.0 

Billings -A 

1894 

27.6 

Butte-A 

2751 

31-4 

Great  Falls-A 

2129 

28.9 

Havre-C 

2081 

29. 1 

Helena-A 

2329 

312 

Helena-C 

2297 

30.1 

Kalispell-A 

2271 

293 

Miles  City-A 

1875 

27.9 

Grand  Island-A 

1895 

32.1 

Lincoln-A 

1952 

33-2 

Lincoln -C 

1871 

32.9 

Norfolk-A 

2122 

34-4 

North  Platte-A 

1847 

29.6 

I  Table  ('nncliiilrd  on  next  month's  Data  Sheet) 
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DUAL  COMPRESSOR  HOOK-UP 

Two  Refrigerating  Compressors  Paralleled  with 
Two  Evaporative  Condensers  and  Two  Water  Chillers 


JUNE,  1956 


Hook-ups  Presented  through  Cooperation 
of  S.  C.  Deitrick,  Air  Conditioning  Div., 
Westinghouse  Electric  Corporotion 


Control  piping  not  shown.  Control:  First  step  of  Com¬ 
pressor  1  on  return  water  temperature;  additional  steps 
of  Compressors  1  and  2  on  return  water  temperature. 
Liquid  line  solenoids  on  return  water  temperature,  inter¬ 
locked  with  compressor  capacity  steps  to  maintain  chiller 
circuit  loading  and  velocities.  Head  pressure  control  is 
necessary  and  may  be  accomplished  by  cycling  either 
condenser,  or  other  appropriate  method  depending  on 
load  bolance. 

Chillers  shown  are  single  circuit,  but  may  also  be  two 
circuit.  Shut-off  valves  in  equalizer  lines  to  be  two-direc¬ 
tion,  full  flow.  Shield  liquid  receiver  from  sun. 


s-  n  Pi  n 
sn  I  1 1 1 


U  u 


n  .n  p 


1 1 !  I 

u  u 
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DUAL  COMPRESSOR  HOOK-UP 

Two  Refrigerating  Compressors  Paralleled  with 
Two  Evaporative  Condensers  and  Two  Banks  of  Direct  Expansion  Coils 


Control  piping  not  shown.  Control:  Liquid  line  solenoids 
by  temperature;  First  step  of  Compressor  1  by  tempera¬ 
ture  (interlocked  with  coil  solenoids  so  that  coil  lood 
equal  to  or  greater  than  compressor  capacity).  Second 
step  Compressor  2  and  all  steps  Compressor  2  by  suction 
pressure.  Head  pressure  control  by  cycling  No.  2  evapora¬ 
tive  condenser,  or  other  effective  methods  depending  on 
load  balance. 

Suction  riser  velocity  must  be  over  1200  fpm  at  mini¬ 
mum  load  without  excessive  pressure  drop  at  full  load. 
Use  separate  or  double  riser,  both  shown  os  required  to 
suit  load  conditions.  Shield  liquid  receiver  from  sun. 


Crankcase  gas  Crankcase  oil  Liquid  receiver 

equalizer  line  equalizer  line 


AIR  CONDITIONING.  HEATING  and  VENTILATING 

AND  PRODUCT  INFORMATION  SERVICE 


STEAM  TRAPS.  Inside  front  cover.  The 
steam  traps  offered  by  this  company  pre¬ 
vent  the  carbonic  acid  formation  that 
corrodes  unit  heaters  because  they  dis¬ 
charge  condensate  at  steam  temperature 
and  vent  carbon  dioxide  and  air  at  the 
same  time.  The  company’s  sizing  recom¬ 
mendations  are  based  on  actual  perfor¬ 
mance  of  the  traps  under  operating  con¬ 
ditions.  Selection  and  installation  bulletin 
is  available . Item  106 


SPLIT-HOUSING  PAN.  Page  1.  A  split¬ 
housing  fan  is  manufactured  by  this 
company  to  exhaust  corrosive  fumes.  The 
fan  motor  is  outside  of  the  exhaust  stream. 
Bulletin  is  available.  _ Item  107 


Below  and  on  the  following  pages  are  given  brief  digests  of  the  advertisements 
appearing  in  this  month’s  issue.  Use  this  Digest  to  locate  and  refer  to  the 
advertisements  in  which  you  are  particularly  interested,  then  fill  out  and  mail 
the  prepaid  postcard  to  request  further  information  from  manufacturers. 

The  items  appear  in  the  same  order  as  the  advertisements  to  which  they  refer, 
to  facilitate  obtaining  further  information  after  reading  an  advertisement. 

NOTE:  All  advertisements  are  digested  here  except  those  received  too  late  for 
inclusion.  The  Index  of  Advertisers  lists  all  the  advertisements  in  this  issue. 

Use  the  postcard  below  for  catalogs,  new  equipment  and  materials,  as  well 
as  Ad-Digest  items. 


HEATING  SPECIALTIES.  Page  4  The  line 
of  heating  specialties  made  by  this  com¬ 
pany  includes  pressure  safety  relief  valves, 
feed  water  pressure  regulators,  boiler 
water  feeders,  low  water  cutoff's,  and 
feeder  cutoff  combinations.  A  catalog  of 
the  complete  line  and  a  folder  on  boiler 
water  level  controls  are  available  Item  108 


TEMPERATURE  REGULATORS.  Page  9. 
Four  of  this  company's  self-operating 
temperature  regulators  have  been  control¬ 
ling  the  steam  supply  to  a  lO.OOO-gal.  water 
heater  in  a  Pittsburgh  hospital  since  19.1(1 
A  valve  stem  lubricator  aids  movement  of 
the  valve  stem  without  binding,  and 
double  ply  metal  is  used  in  the  bellows. 
Bulletin  is  available.  . Item  109 


HOT  WATER  HEATING.  Page  11.  A  zoned, 
two-pipe,  forced  hot  water  heating  system, 
designed  bv  this  company,  passes  a  small 
quantity  of  high  temperature  water  there¬ 
by  reducing  the  size  of  pipes  and  pumps 
and  permits  the  tubing  to  serve  as  supply 
and  return  piping,  eliminating  mains, 
trenches,  coverings,  and  runouts.  Publica¬ 
tion  is  available.  .  Item  110 


SCHOOL  HEATING  EQUIPMENT.  Pages 
12-13.  School  heating  equipment  is  de¬ 
signed  and  built  by  this  company  to  fire 
light  oil.  heavy  fuel  oil  or  mixed,  manu¬ 
factured  or  natural  gases,  or  a  combination 
of  oil  and  gas.  Seven  modern  schools  built 
in  one  section  of  Pennsylvania  are  ex¬ 
amples  of  the  acceptance  of  the  company’s 
equipment.  Information  is  available. 

. .  Item  111 


GLASS  FIBER  INSULATION.  Page  14.  In 
the  world’s  largest  fabricated  steel  build¬ 
ing.  300.000  sq  ft  of  this  company’s  glass 
fiber  insulation  is  used.  Only  one  of  the 
plant’s  three  boilers  is  needed  to  main¬ 
tain  75  deg  F  interior  for  over  3000  em¬ 
ployes.  Bulletins  are  available.  ..Item  112 


ADD-ON  COOLING  UNITS.  Page  15.  Hori¬ 
zontal  and  vertical  evaporators  and  remote 
waterless  compressors  are  available  from 
this  company  to  provide  central  cooling 
for  homes  with  existing  or  new  forced  air 
furnaces.  Both  the  compressors  and  evap¬ 
orators  are  available  in  2.  3.  and  5-ton 
sizes  for  Freon  12  or  22.  Information  is 
available.  _ Item  113 


Circle  numbers  corresponding  to  the 
items  and  advertisements  in  which 
you  are  interested,  print  your  name 
and  address  clearly.  Information  will 
be  sent  directly  from  manufacturers. 


AIR  CONDITIONING  LINE.  Between 
pages  16-17.  The  line  of  air  conditioning 
equipment  made  by  this  company  includes 
fan-coil  and  induction  units  for  multi¬ 
room  applications,  packaged  water  chillers 
in  eight  models,  centrifugal  compressors 
from  3  to  1500  tons,  and  self-contained  air 
conditioners  in  sizes  to  7>2  hp.  Fans  and 
air  handling  units  are  also  made.  Litera¬ 
ture  on  the  line  of  equipment  is  available. 
. . - . - . - .  Item  114 


CAST  IRON  BOILERS.  Page  17.  The  heat 
and  hot  water  for  a  102-unit  motor  court 
is  supplied  by  two  of  this  company’s  cast 
iron  boilers  which  had  alreadv  served  a 
hospital  for  twenty-five  years.  The  boilers 
have  vertical  cast  iron  water  tubes  which 
are  an  integral  part  of  the  unit.  Informa¬ 
tion  is  available.  _ _ _ Item  115 


HEATING  SPECIALTIES.  Page  20.  The 
line  of  heat  specialties  offered  by  this 
company  includes  packless  radiator  valves, 
thermostatic  radiator  traps,  vents,  bucket 
traps,  and  boiler  gages  in  addition  to  a 
variety  of  other  traps.  Heating  specialties 
catalog  is  available. . Item  116 


controlled  HEATING  SYSTEMS. 

Pages  22-23.  Controlled  heating  systems  are 
offered  by  this  company  in  five  types  to 
cover  the  range  of  vacuum  and  vapor 
heating  requirements.  Heating  system 
specialties  and  power  specialties  for  me¬ 
dium  and  high  pressures  are  also  made  by 
this  company.  Bulletins  are  available. 
. - .  Item  117 


DRAIN  PIPE.  Page  24.  High  silicon  iron, 
specified  by  architects  and  engineers  for 
permanent  corrosive  waste  disposal  lines, 
IS  used  by  this  manufacturer  for  its  drain 
pipe.  The  pipe  is  suitable  for  schools, 
hospitals,  laboratories,  commercial  kitch¬ 
ens.  and  wherever  permanent  waste  dis¬ 
posal  lines  are  required.  Information  is 
available . Item  118 


AIR  CONDITIONING  CONTROL.  Page  25. 
Year-round  control  of  a  large  Texas  bank 
building’s  1500  individual  room  air  condi¬ 
tioning  units  is  maintained  by  640  of  this 
manufacturer’s  pneumatic  summer  pipe  in 
winter  thermostats.  The  company  offers 
pneumatic  systems  for  individual  space 
temperature  control.  Information  is  avail¬ 
able . . . Item  119 


GALVANIZED  DUCT  STEEL.  Pages  26-27. 
Six  sheet  metal  contractors  throughout 
the  Middle  West  comment  on  fhe  advan¬ 
tages  of  this  company’s  galvanized  sheet 
steel  for  duct  w’ork.  The  continuous  gal¬ 
vanizing  process  eliminates  the  brittle 
iron-zinc  layer  that  causes  galvanized 
coatings  to  flake.  . Item  120 


BOILER-BURNER  UNITS.  Page  28.  The 
boiler-burner  units  made  by  this  company 
are  rated  on  nominal  capacity  with  reserve 
to  take  care  of  central  needs,  fluctuating 
loads,  and  future  expansion.  A  boiler 
rated  on  maximum  capacity,  operating 
at  constant  top  speed,  requires  more  main¬ 
tenance.  Information  is  available.  Item  121 
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VACUUM  SYSTEM  VALVES.  Page  30  The 
12-in.  packless  iron  body  valves  made  by 
this  company  maintain  a  vacuum  of  less 
than  25  microns  absolute  pressure  after 
two  years  of  vacuum  service  in  a  light 
metals  refinery.  The  valves  are  made  in 
a  variet.v  of  body  and  trim  materials  in 
'2-  to  12-in.  sizes.  Literature  is  available 
- - - . . .  Item  122 


PROPELLER  FAN  VENTILATORS.  Page 
31.  Three  types  of  propeller  fan  ventilators 
featuring  steel  venturi  type  inlet  orifice 
are  offered  by  this  company  for  small  to 
medium  size  buildings.  Two  of  the  fans 
are  roof  type,  the  third  is  installed  in  the 
wall.  Bulletins  on  each  type  are  available 
as  well  as  a  bulletin  on  heav.v  duty  models 
_  _  Item  123 


COOLING  TOWERS.  Page  32.  A  low  sil¬ 
houette  cooling  tower  for  commercial  and 
institutional  capacities  is  offered  by  this 
manufacturer.  The  towers  are  designed 
with  the  experience  of  hundreds  of  instal¬ 
lations  and  with  thirty-five  years  of 
specialization  in  cooling  tower  design 
Information  is  available.  _  Item  124 


BALL  BEARINGS.  Page  33  Bali  bearings 
in  rubber  cylindrical  cartridges  are  made 
by  this  company  lor  air  conditioning  and 
heating  equipment.  Cartridges  are  avail¬ 
able  to  interchange  with  other  makes, 
while  other  cartridges  are  available  to  fit 
sleeve  bearing  brackets.  A  C-page  bulletin 
w  ith  dimensions  and  load  ratings  is  avail¬ 
able.  . .  . .  Item  125 


STEAM  GENERATORS.  Page  S.'S.  Packaged 
fire  tube  boilers  are  made  by  this  company 
with  an  integrated  and  built-in  induced 
draft  system  that  maintains  a  negative 
pressure  in  all  four  passes  of  the  boiler. 
The  steam  generators  are  built  in  18  sizes 
from  20  to  600  bhp  lor  pressures  to  250  psi. 
burning  oil  or  gas  or  both  Catalog  is 
available . Item  126 


AIR  CONDITIONING  SYSTEM.  Pago  36 
The  moving  parts  of  this  company’s  air 
conditioning  system  are  dynamically  bal¬ 
anced  to  reduce  sound  to  a  whisper.  The 
system  is  engineered  to  lower  installa¬ 
tion  and  maintenance  costs  and  to  pro¬ 
vide  peak  performance.  Information  is 
available . . . Item  127 
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AUTOMATIC  PACKAGED  BOILERS. 

Page  37.  Automatic  packaged  boilers  are 
offered  by  this  manulacturer  lor  low- 
pressure  steam  or  hot  water  heating  for 
a  wide  variety  of  commercial  and  in¬ 
dustrial  requirements  for  heating  loads 
up  to  25  hp  for  any  requirements  within 
its  capacity  range.  Bulletin  is  available 
. . . . . . Item  128 


SHOWER  MIXING  VALVES.  Page  38.  The 
shower  mixing  valve  made  by  this  com¬ 
pany  consists  of  a  valve,  stops,  and  checks 
with  strainers  as  one  unit  concealed  be¬ 
hind  a  dial  plate,  yet  accessible.  Exposed 
parts  are  finished  in  polished  chrome:  in¬ 
ternal  parts  are  stainless  steel.  Informa¬ 
tion  Ls  available  . . . . .  Item  129 


AIR  HANDLING  EQUIPMENT.  Page  39 
Seventy-five  of  this  company's  fans  and 
twenty-two  of  its  air  conditioning  unit.'- 
were  selected  for  the  fully  air  conditioned 
Socony  Mobile  office  building  in  New 
York.  The  company  manufactures  air 
handling  equipment  for  plants,  hotels,  in¬ 
stitutions.  stores,  and  public  buildings.  In¬ 
formation  is  available . Item  130. 


CEILING  AIR  CONDITIONERS.  Page  40 
Two  of  this  con.pany's  ceiling  type  air 
conditioning  units  supply  the  cooling  lor 
a  novel  air  conditioning  system  in  an 
oyster  storage  room.  Each  unit  has  a 
4.000  cfm  capacity  at  4  inches  of  water 
static  pressure.'  Information  and  literature 
are  available  ...  .  . Item  131 


DUCT  LINER.  Page  41  A  spra.v  coated 
duct  liner  is  made  of  long  textile  t.vpc 
glass  fibers  by  this  manufacturer.  Its  fric¬ 
tion  coefficient  compares  favorably  with 
that  of  unlined  metal  ducts.  An  8-pagc 
technical  brochure  on  thermal  and  acous¬ 
tical  duct  insulation  is  available  Item  132 


AIR  FILTERS.  Page  42.  Sul)stitute  air  fil¬ 
ters  means  contributions  to  the  junk  pile 
and  higher  cost.  Get  air  filters  that  handle 
more  air  with  a  greater  dirt-holding  ca¬ 
pacity.  These  filters  with  their  heavier 
frames,  reinforcing  rods,  and  other  fea¬ 
tures  insure  that  each  unit  will  continue 
to  operate.  Complete  catalog  information 
is  available.  . . .  Item  133 


FEEDER-CUTOFF  CONTROL.  Page  43 
Feeder-cutoff  control  combinations  made 
by  this  company  for  Iroilers  give  both 
mechanical  and  electrical  safety.  The  com¬ 
bination  eliminates  the  pitfalls  of  manual 
filling  and  makes  the  boiler  water  level 
as  automatic  as  the  firing.  Catalog  is  avail¬ 
able.  . . .  .  Item  134 


AIR  FILTERS.  Page  44.  A  filter  engineer 
discusses  electronic  air  cleaners,  air  filter 
performance  data,  and  the  rated  capacity 
of  automatic  viscous  curtain  type  air  fil¬ 
ters.  Information  on  air  filters  is  avail- 


AIR  MIXERS  AND  DIFFUSERS.  Page  4.7 
An  acoustically  lined  chamber  made  by 
this  company  blends  the  hot  and  cold  air 
supplied  to  it  at  from  3500  to  6000  fpm 
The  air  then  passes  through  an  air  diffu.ser 
where  it  is  mixed  with  room  air  to  the 
ilcsired  temperature  A  new  products  bul¬ 
letin  and  selection  nuiiuial  are  available 
. . . ..Item  136 


CENTRAL  SYSTEMS.  Page  46.  A  central 
system  using  this  company's  air  condi¬ 
tioning  equipment  combats  unusual  tem¬ 
perature  changes  for  an  Oklahoma  build¬ 
ing  with  28,000  sq.  ft  of  glass  area.  Pack¬ 
aged  air  conditioners  are  also  made  b.v  the 
company.  Information  is  available. 

_  _  .  Item  137 


FLOW  CONTROL  VALVE.  Page  47.  Com¬ 
bination  straight-angle  pattern,  flow  con¬ 
trol  valves  are  available  from  this  com¬ 
pany  in  sizes  1,  1'4,  and  II2  in,,  replac¬ 
ing  the  same  sizes  in  individual  straight 
and  angle  patterns.  The  valve  can  be  in¬ 
stalled  in  either  horizontal  or  vertical, 
forced  hot  water,  heating  pipe  lines.  In- 
formutioii  is  available .  Item  138 


PACKAGED  BOILERS.  Page  48.  The  1955 
record  of  this  company's  packaged  boiler 
111  a  dye  mill  was  three  snitts  a  day,  six 
days  a  week  without  a  single  unscheduled 
outage  The  boiler  assists  in  the  full-pro¬ 
duction  operation  of  the  plant  by  meeting 
every  steam  need  Inloriiiation  is  avail¬ 
able  _ Hem  139 


WELDING  FITTINGS.  Between  pages  48- 
49.  The  complete  line  of  welding  fittings 
and  flanges  offered  by  this  company  sim¬ 
plifies  the  engineering,  purchasing  and 
installation  of  piping  jobs.  A  booklet  with 
information  on  piping,  fitting,  and  flang¬ 
ing  materials  is  available  Item  140 


INSULATED  PIPING  SYSTEMS.  Page  .'>11. 
f;arly  planning  with  one  of  this  company's 
field  representatives  on  central  heating 
or  air  conditioning  systems  will  mean  less 
work  later  on.  The  company’s  engineering 
service  lor  in.suluted  piping  systems  is 
available  for  early  planning  and  consulta¬ 
tion.  Catalog  is  available.  ..  Item  141 


CONDENSATION  PUMPS.  Page  51.  The 
condensation  pump  and  receiver  offered  by 
this  company  has  a  low  inlet  connection; 
operates  quietly;  and  the  impeller  is  a 
bronze  centrifugal  closed  type.  Designed 
for  handling  hot  condensate,  the  entire- 
unit  can  be  removed  for  inspection  or  re- 
jiair  without  disturbing  piping  connec¬ 
tions  It  is  furnished  in  single  or  duplex 
Bulletin  is  available  _  Item  142 


AXIAL  FLOW  FANS.  Page  52  line  of 
axial  flow  fans  has  been  made  by  thus 
company  for  industrial  air.  fume,  and  va¬ 
por  handling  jobs  with  volumes  from  1700 
to  100.000  cfm  —  static  pressure  to  3' 4 
inches — 14  sizes,  vaneaxial  or  tutieaxial. 
direct-connected  or  V-belt  driven,  with 
wheel  diameters  from  15  to  72  in  Appli¬ 
cation  service  is  available  _ _ Item  143 


ELECTRONIC  AIR  FILTERS.  Page  54 
Electronic  precipitators  are  made  by  this 
company  for  both  industry  and  the  home. 
The  filters  r<*move  airborne  dirt,  dust 
soot,  and  pollen.  Bulletins  on  each  type 
of  precipitator  are  available. _ Item  144 


AIR  CONDITIONING  MOTORS.  Page  55. 
•Approximately  55  to  Co  of  this  company's 
motors,  ranging  in  size  from  3  to  35(1  hp. 
are  driving  the  compressors,  condensors, 
chilled  water  pumps,  and  cooling  tower 
fans  in  a  22-story  New  York  office  building. 
Information  about  motor  applications  in 
air  conditioning  systems  is  available 
. .  . _..llem  145 


REFRIGERATION  TUBING.  Page  56.  Cop¬ 
per  tubing  is  made  for  air  conditioning 
and  refrigeration  equipment  by  this  fabri¬ 
cator  with  inside  and  outside  diameters  to 
tolerances  within  thousandths  of  an  inch. 
Type  L  copper  tube,  soft  copper  refrii?er- 
ation  tube,  and  wrought  copper  solder 
joint  fittings  are  available  from  the  manu¬ 
facturer.  . - . .Item  146 
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HEAT  EXCHANGERS.  Page  r)7  Two  of 

this  company's  copper-lined  storage  heat¬ 
ers  supply  a  Dallas  hotel  with  a  10.000-gal 
supply  of  hot  water  for  room  service  24 
hours  a  da.v.  The  company  offers  a  com¬ 
plete  line  of  hot  water  storage  heaters, 
convertors  and  instantaneous  heaters.  Cat¬ 
alogs  are  available.  _ _ Item  147 


ELECTRONIC  AIR  FILTER.  Page  38.  The 
cleaning  etficiency  of  this  company's  elec¬ 
tronic  precipitator  extends  over  a  range 
of  particle  sizes  from  smoke  to  large  air¬ 
borne  materials.  Continuous  self-clean- 
inj4  action  keeps  collector  plates  In  oper¬ 
ating  condition,  and  there  is  no  need  for 
extra  sewer  or  water  connections.  Bul¬ 
letin  is  available.  _  Item  148 


PIPE-RACKING  CHANNELS.  Page  60  A 
line  of  channels,  clamps,  hangers,  con¬ 
crete  inserts,  and  rollers  is  made  by  this 
company  for  the  support  of  steam,  gas, 
heavy  water,  light  conduit  or  air  condi¬ 
tioning  lines.  The  channels  require  no 
drilling,  welding  or  riveting,  and  the 
framing  is  completely  ad.iustable  A  78- 
page  catalog  is  available.  _  Item  149 


STEEL  PIPE.  Page  62.  The  steel  pipe 
ottered  by  this  manufacturer  has  unitorm 
ductility,  length,  threading,  weldabilit.v. 
wall  thickness  and  size,  strength  and 
toughness,  and  roundness  and  straight¬ 
ness.  The  length  specibed  is  the  length 
received.  Information  is  availalile. 

.  . .  ..  Item  150 


AIR  HANDLING  UNITS.  Page  6.'!  A  vorti¬ 
cal  air  handling  unit  made  by  this  com¬ 
pany  provides  both  product  temperature 
control  and  comfort  air  conditioning  in 
the  bottling  room  of  a  California  winery. 
The  units  are  available  in  vertical  floor- 
mounted  or  horizontal  ceiling-hung  models 
in  capacities  from  2. .I  to  !tn  tons  Catalog 
with  specifications  is  available...  Item  151 


COPPER  WATER  TUBE.  Page  12.'..  The 
radiant  panel  heating  system  of  one 
church  employs  3000  ft.  of  tz-in.  copper 
water  tube  made  by  this  company.  The 
tube  is  suitable  for  hot  and  cold  water 
lines,  underground  service  lines,  proces¬ 
sing  lines,  drainage  and  waste  lines,  and 
vent  stacks.  Technical  advisory  service  is 
available.  _ _ ..Item  152 


CEILING  DIFFUSERS.  Page  127.  The  de¬ 
flection  and  opposed-blade  volume  controls 
of  this  company's  ceiling  diffusers  are 
quickly  and  easily  adjustable  after  instal¬ 
lation.  The  diffusers  are  available  in  a 
wide  range  of  sizes  and  s^les,  both  re¬ 
cessed  and  .surface  types.  Information  is 
available,  _ _ - . Item  153 


HEATING-COOLING  EQUIPMENT.  Page 
129.  A  heating  and  ventilating  system  for 
schools  can  be  made  up  of  three  primary 
parts  from  this  company's  equipment. 
Room  units  concealed  in  wall  spaces,  a 
central  heating  and  ventilating  unit,  and 
finned-pipe  radiation  along  the  walls  make 
up  the  three  primary  parts  of  the  system 
Literature  is  available.  . Item  154 


DUCT  FURNACES.  Page  1.31.  Sectional 
duct  furnaces  are  made  by  this  company 
in  sizes  from  150,000  to  300.000  Btu  per  hr. 
and  may  be  installed  in  multiple  banks. 
Cabinet  blowers  are  also  made  by  the 
company  in  four  sizes  from  1000  to  8000 
cfm.  Bulletins  with  specifications  are 
available.  _ _ _ Item  155 


Circls  numbart  corraspondin9  to  ttio 
Hams  and  advartisomants  in  which 
you  aro  intarastad,  print  your  nama 
and  addrass  claarly.  Information  will 
ba  sant  diractly  from  manufacturars. 


BACKWARD  CURVE  BLOWERS.  Page  133 
Backward  curve  blow'ers  are  designed, 
engineered,  and  manufactured  completel.v 
by  this  company.  They  are  tested  accord¬ 
ing  to  the  test  codes.  "The  company  is  used 
to  producing  to  customer  or  government 
specifications.  Bulletins  are  available. 
. . .  Item  156 


AIR  CONDITIONING  UNITS.  Page  1.3.7. 
Packaged  units  for  central  systems  arc 
available  from  this  company  in  capacities 
from  3-hp  to  a  plant  requiring  thousands 
of  tons  of  refrigeration.  Air  conditioning 
estimates  are  offered.  _ Item  157 


FINNED  TRANSFER  SURFACE.  Page  137. 
Increase  the  turbulence  of  air  flowing  over 
a  surface  and  heat  transfer  from  that  sur¬ 
face  is  increased.  This  company's  finned 
heat  transfer  surface  is  manufactured  for 
the  company’s  air  conditioning  and  re¬ 
frigeration  equipment.  Bulletin  is  avail¬ 
able.  . . . . .Item  158 


DUCT  INSULATION.  Page  139  Available 
in  compressed  rolls  up  to  72  in.  wide  in 
standard  thicknesses  and  lengths,  this 
company’s  glass  fiber  duct  insulation  is  cut 
with  an  ordinary  knife,  needs  no  special 
measuring,  and  can  be  wrapped  around 
ducts  and  supporting  hangers. _ Item  159 


STEAM  SYSTEM  CONTROLS.  Page  141.  A 
line  of  steam  system  controls  is  available 
from  this  company  and  includes  supply 
valves,  room  thermostats,  motor-operated 
valves,  radiator  traps,  condensation  pumps, 
commercial  radiators,  and  dirt  strainers. 
Catalogs  on  each  item  are  available. 
. - . Item  160 


FORCED  DRAFT  BURNERS.  Page  113. 
Each  firing  unit  made  by  this  manufac¬ 
turer  is  a  complete  combustion  system 
consisting  of  burner,  forced  draft  air  sup¬ 
ply,  fuel  system,  and  control  panel.  The 
burner  is  available  for  oil,  gas.  or  in  a 
dual  fuel  combination.  Technical  infor¬ 
mation  and  specifications  on  forced  draft 
firing  systems  are  available.  Item  161 


INTEGRAL-FURNACE  BOILERS.  Page 
145.  Integral-furnace  boilers  are  available 
from  this  manufacturer  in  standard  sizes 
for  loads  to  40.000  lb  per  hr  at  steam 
pressures  to  235  psl.  Many  are  in  operation 
at  higher  pressures  and  with  moderate  su¬ 
perheat.  Bulletin  with  detailed  description 
IS  available.  . . .  Item  162 


AIR  DIFFUSERS.  Page  148.  The  line  of  air 
diffusers  offered  by  this  company  includes 
diffusers  for  cooling,  diffusers  for  cooling 
and  heating,  supply  and  return  diffusers, 
rectangular,  square,  and  half-round  dif¬ 
fusers.  Adjustable  diffusers  are  available 
as  well  as  1,  2,  3,  and  4-way  diffusers.  Cata¬ 
log  is  available. . . . . item  163 


PACKAGED  AIR  CONDITIONER.  Page 
149.  A  packaged  air  conditioner  with  over¬ 
size  cooling  coils  and  a  control  system 
which  prevents  compressor  damage  is 
available  from  this  company  in  five  capa¬ 
cities  from  3  to  15  tons.  The  unit  is  suit¬ 
able  for  dining  rooms,  taverns,  drug  stores, 
clothing  stores,  and  offices.  Literature  is 
available,  . . Item  164 


air  flow  meter.  Page  150.  An  instan¬ 
taneous.  direct  reading,  air  velocity  meter 
is  offered  by  this  company  with  a  wide 
assortment  of  jets  and  fittings  for  balan¬ 
cing  air  diffuser  installations.  Bulletin  on 
the  portable  air  flow  meter  is  available 
. . . . . Item  165 


HEATING-VENTILATING  UNITS.  Page 
152.  New  forward  curved  fans  are  used  bv 
tbis  company  in  its  heating  and  ventilat¬ 
ing  units  for  civic,  commercial,  and  indus¬ 
trial  buildings.  The  company  offers  a 
choice  of  72  heating  coils  and  6  coil  capa¬ 
cities  in  both  distributing  and  U-bend  coils 
for  each  casing  size.  A  12-page  catalog 
listing  details,  specifications,  and  capacities 
is  available.  . . . . Item  166 


DUCT  NOISE  SILENCERS.  Page  153. 
Sound  trap  units  are  made  by  this  com¬ 
pany  to  fit  any  size  or  shape  of  duct  and 
to  eliminate  frequencies  in  the  audio¬ 
frequency  range  to  silence  entire  systems 
or  selected  outlets.  Four  series  cover 
applications  from  offices  to  recording 
studios.  Booklet  is  available.. . Item  167 
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SCOTCH  BOILERS.  Page  155.  Scotch  boil¬ 
ers  are  offered  by  this  company  for  pack¬ 
aged  heating  units.  The  area  of  the  boiler 
directly  exposed  to  the  radiant  heat  of 
combustion  is  a  greater  percentage  of  the 
total  heating  surface.  Ratings  are  moder¬ 
ate  but  extra  loads  can  be  handled  with 
larger  burners.  Information  is  available 
. - . Item  16S 


combination  air  diffusers.  Page 
155.  Air  diffusers  are  offered  combined 
with  pendant  light  fixture  adaptations  by 
this  company  to  achieve  design  simplicity 
and  to  assure  an  uncluttered  ceiling. 
Round,  square,  and  slotted  units  are  avail¬ 
able  to  meet  architectural  and  engineering 
requirements.  Information  on  each  type  is 
available.  . . . . . . . Item  169 


GAS-FIRED  DUCT  FURNANCE.  Page  156 
A  stainless  steel,  gas-hred,  duct  furnace 
is  available  from  this  company  for  use 
with  packaged  air  conditioners.  The  fur¬ 
nace  IS  made  in  Rve  sizes  from  88.000  to 
213,000  Btu  per  hr  input.  A  bulletin  on 
the  unit  is  available.  . Item  170 


EXPANSION  JOINTS.  Page  137.  Piston¬ 
ring  expansion  joints  offered  by  this  manu¬ 
facturer  can  be  unpacked  at  full  operating 
pressure.  The  joints  are  available  in  both 
single  and  double  types  in  a  range  of  sizes 
with  4.  7.  and  12  in.  traverse  per  slip  and 
for  temperatures  to  800  deg  F  and  higher. 
Bulletin  is  available.  _ _ Item  171 


HIGH  VELOCITY  AIR  FILTERS.  Page  157. 
This  filter  media  has  special  hemmed 
edges  for  strength  and  safe,  easy  handling. 
They  have  a  maximum  efficency  from  288 
to  510  fpm.  Low  velocity  and  grease  filters 
are  also  made.  Catalogs  available.  Item  172 


EXHAUST  HOSE.  Page  159.  The  flexible 
hose  made  by  this  company  can  be 
used  for  fume  exhaust,  for  dust  or  chip 
collection,  for  ventilation,  or  for  handling 
bulky  material.  Bulletins  giving  data  on 
flow  characteristics,  installation  procedure, 
sizes,  fittings  and  accessories  are  available 
from  the  company . . Item  173 
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STRIP  AIR  DIFFUSERS.  Page  i:>9.  The 
strip  air  diffu.sers  made  uy  this  company 
combine  the  features  of  both  slots  and 
air  diffusers  to  provide  equalized  air  flow 
throughout  the  entire  length.  The  slot 
diffusers  can  be  located  in  walls,  ceilings, 
coves,  moulds,  window  reveals,  and  stools. 
Catalog  is  available.  .  Item  174 


LIQUID  DEPTH  GAGES.  Page  IbU.  Remote 
reading  tank  gages  are  available  in  four 
models  from  this  company  to  suit  almost 
every  industrial  installation.  The  gages 
can  be  installed  on  tanks  above  or  below 
the  ground  and  up  to  one-quarter  of  a 
mile  away.  They  can  be  obtained  in  mul¬ 
tiple  units  on  a  single  panel  and  mount¬ 
ing  plate.  Bulletin  is  available _ Item  175 


SECTIONAL  CONDENSER.  Page  161.  The 
casing  of  this  company’s  condenser  is 
made  of  sections  each  separately  remov¬ 
able  to  give  access  to  all  parts.  The  unit 
removes  superheat  before  condensing  and 
keeps  the  system  purged  of  oil  Capacity 
range  is  from  90  to  240  tons.  Bulletin  is 
available.  . . . . . Item  176 


ROOF  VENTILATORS.  Page  161.  The  line 
of  roof  ventilators  made  by  this  company 
includes  a  low  contour  model,  a  large  vol¬ 
ume  model  for  high  velocities,  wind 
driven  turbine  types,  and  exhaust  fans 
for  corrosive  fumes.  Catalog  with  specifi¬ 
cations  and  performance  data  is  avail¬ 
able . . . Item  177 


DUAL  PURPOSE  CONTROLS.  Page  162. 
Pressure  type  controls  arc  available  in  17 
operating  ranges  from  0-30  in.  of  vacuum 
to  300-2500  psi.  Temperature  Types  are 
available  in  11  operating  ranges  from 
minus  30-60  deg.  F  to  370-o30  deg.  All  are 
equipped  with  external  adjustments  and 
visible  calibrated  dials.  Bulletin  is  avail¬ 
able.  .  . . . .  Item  178 


SURFACE  ANCHORS.  Page  162.  Surface 
anchors  are  manufactured  by  this  company 
to  bond  fiber  glass,  batts.  and  mineral 
wool  insulations  to  ducts,  walls,  and  ceil¬ 
ings  without  drilling,  welding  or  expan¬ 
sion  bolts.  A  technical  bulletin  with  details 
and  specification  data  is  available.  Item  179 


DIRECT  DRIVE  VENTILATORS.  Page  162. 
Spun  aluminum,  direct  drive  ventilators, 
with  rubber  mounting,  are  available  from 
this  manufacturer  in  speeds  as  low  as  490 
rpm.  Two  ventilators  are  available  with 
capacities  from  300  to  9200  and  300  to  2100 
cfm.  Wall  ventilators  and  belt  drive  cen¬ 
trifugal  ventilators  are  also  available.  Cat¬ 
alog  IS  offered . .  Item  180 


REFRIGERATION  EQUIPMENT.  Page  163. 
A  supermarket  has  this  company's  refrig¬ 
eration  equipment  installed  in  its  meat 


cutting  and  storage  room,  dairy  and  bever¬ 
age  cooler  room,  and  in  its  ice  cream 
Ireezer  room.  The  company's  equipment 
has  solved  refrigeration  problems  since 
1910.  Bulletins  are  available.  ..  Item  181 


HEAT  EXCHANGERS.  Page  163  Heat 
exchangers  are  manufactured  by  this 
company  for  use  as  oil  coolers,  water 
coolers,  or  as  air  or  gas  coolers  for  sta¬ 
tionary  and  marine  service.  The  exchang¬ 
ers  are  designed  to  minimize  thermal 
change  stresses  and  are  built  with  stand¬ 
ard  components.  Bulletin  is  available 
. .  . .  Item  182 


SLACK  TUBE  MANOMETERS.  Page  164 
A  resilient  spring  steel  scale  holds  the 
vinyl  plastic  tube  of  this  company's  mano¬ 
meters  for  easy  set-up  and  use.  Standard 
ranges  from  8  to  120  inches  of  water  or 
mercury  are  available  with  plastic  ‘s-in 
pipe  thread  connections.  Literature  and 
prices  are  available.  . . Item  183 


CONDENSATE  PUMPS.  Page  165.  Conden¬ 
sate  pumps  are  offered  by  this  company 
for  low  pressure  systems  in  capacities 
from  500  to  10.000  sq.  ft.  EDK.  Single  and 
duplex  units  are  available  with  low  return 
connections,  low  speeds,  cast  iron  receiv¬ 
ers.  low  water  lines,  and  float  switch 
controls.  Bulletin  with  specifications  is 
available.  . . . Item  184 


OIL  UNIT  HEATER.  Page  165.  One  of  this 
company's  oil-fired  unit  heaters  was 
installed  at  an  open  warehouse  platform 
to  enable  loaders  to  work  a  full  day 
comfortably  in  any  weather.  Catalog  of 
oil  unit  heaters  is  available. . Item  185 


SPRAY  NOZZLES.  Page  165.  Spray  nozzles 
are  engineered  and  machined  by  this 
manufacturer  to  improve  the  performance 
of  spra.ving  systems.  A  48-page  catalog 
of  spray  nuzzles  is  available . Item  186 


MULTI-FUNCTION  CEILING.  Page  167.  A 
ceiling  that  provides  radiant  heating,  cool¬ 
ing,  ventilation,  humidity  control,  noise 
reduction,  and  lighting  from  one  inte¬ 
grated  unit  is  offered  by  this  manufac¬ 
turer.  A  booklet  containing  photographs, 
details,  and  design  data  is  offered 
. . - .  Item  187 


AIR  CONDITIONING  POSITION.  Page 
167.  A  career  position  for  an  air  condition¬ 
ing  engineer  is  offered  by  this  company  in 
its  engineering  service  division  to  a 
graduate  engineer  with  five  or  more  years 
experience  in  the  selection  and  operation 
of  heating,  air  conditioning,  ventilating 
and  refrigeration  equipment.  Interviews 
may  be  arranged  or  resumes  sent.  Item  188 


AIR  COOLING  EQUIPMENT.  Page  168 
Air-cooled  condensers  for  inside  or  outside 
installations  and  a  line  of  air  cooling  coils 
from  2-  to  15-ton  capacities  are  available 
from  this  manufacturer.  Four-row  coils 
are  made  for  residential  Jobs  and  6-row 
coils  for  commercial  jobs.  Engineering  ser¬ 
vice  and  details  are  available _ Item  189 


HEAT  EXCHANGERS.  Page  65.  X-rays 
are  taken  of  the  welds  of  this  company's 
heat  exchangers  to  pick  up  flaws  Before 
they  have  a  chance  to  become  harmful. 
The  X-rays  are  checked  by  an  insurance 
company  representative  to  see  that  each 
heat  exchanger  meets  or  exceeds  the 
standards  of  the  1952  ASME  Code. .Item  190 


AIR  CONDITIONING  CONTROLS.  Back 
cover.  To  provide  regulation  of  the  air 
conditioning  system,  a  specially  designed 
system  of  this  company's  controls  was  in¬ 
stalled  in  a  new  23-story  bank  building 
in  the  South.  All  control  apparatus  is 
combined  into  a  single  system.  Tempera¬ 
ture  control  recommendations  are  offered. 
.  Hem  191 
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Interception  of  Volatile  Liquids 


Ml  1,1  I-STOIIY  garages  ser\e  a  very  definite  need 
since  they  are  the  practical  solution  to  the  critical 
parking  prohletns  experienced  in  many  of  our  congested 
<ities. 

These  unicpjc  buildings  are  used  for  automobile  park¬ 
ing.  storage  and  repair.  W  hen  erected  above  ground,  such 
buildings  range  from  one  story  to  ten  or  more  stories  in 
height.  W  hen  erected  underground,  the  buildings  may 
have  from  one  to  six  or  more  levels.  In  either  case,  when¬ 
ever  automobiles  are  stored  or  parked  in  a  building,  they 
present  a  potential  fire  hazard.  W  bile  fire  protection  sys¬ 
tems  w  ill  help  to  extinguish  a  fire  once  it  has  started,  it  is 
eciual'y  important  that  means  he  employed  to  prevent  the 
outbreak  of  fire. 

Floor  Drainage  Systems 

A  well  designed  floor  drainage  system  is  a  necessary 
comporient  of  garage  buildings.  This  type  system  is 
needed  for  manv  reasons,  a  few  of  which  follow. 

l.On  wet  or  snowy  davs.  automobiles,  after  they  are 
parked  in  the  building,  will  drip  profusely.  Floor 
drains  are.  therefore,  recjuired  to  receive  the  drip¬ 
pings  and  to  keep  the  door  free  from  water  accumula¬ 
tion. 

2.  riie  floor  of  the  parking  areas  is  regularlv  washed 
down  as  a  cleaning  routine.  Floor  drains  are  needed 
for  this  function. 

d.  (]ar  washing  facilities  are  often  included  in  the  build¬ 
ing  and  also  recpiire  drainage  facilities. 

1.  In  general,  a  prescribed  number  of  door  drains  must 
he  includ(‘d  at  each  storv  level  for  miscellaneous 
needs  as  well  as  to  receive  the  water  discharged  by 
the  sprinkler  system  in  the  event  of  a  fire. 


The  drainage  system  to  which  these  door  drains  are 
connected  is  always  an  independent  system  and  does  not 
connect  to  the  sanitary  system  within  the  building.  It 
does  sometimes  connect,  when  required,  with  the  building 
drain  at  the  building  side  of  the  building  trap  and  fresh 
air  inlet.  Often,  the  system  will  discharge  into  the  outside 
sanitary  or  storm  sewers  or  other  point  of  discharge  as 
called  for  by  the  local  code.  This  system  will  become  a 
hazanl  when  volatile  liquids  are  introduced. 

Volatile  Liquids 

A  few  actual  causes  are  listed  to  show  how  volatile 
liquids  enter  the  drainage  systems  of  garages. 

1.  Gasoline,  kerosene  or  other  volatile  solvents  normally 
associated  with  the  cleaning  of  automobile  parts, 
may  carelessly  be  poured  into  a  floor  drain. 

2.  Discarded  oil  removed  from  a  car  is  stored  in  drums, 
due  to  spillage  or  leakage,  this  oil  will  find  its  way 
to  the  floor  drain. 

3.  Gasoline  spillage  will  end  up  in  a  drain. 

4.  Since  automobiles  drip  oil  and  grease  w  hen  parked, 
the  drippings  will  remain  on  the  floor  until  the  floor 
is  cleaned.  The  oil  slick  and  grease  are  washed  into 
the  drainage  system  to  form  a  j)otentiondl  and  im- 
j)ortant  fire  hazard. 

These  are  situations  that  permit  volatile  li(|uids  to  enter 
the  drainage  system.  Such  liquids  in  any  form  or  concen¬ 
tration  allow  explosive  conditions  to  develop  b<»th  in  the 
interior  and  exterior  piping  systems.  Sufficient  attention 
must,  therefore,  he  given  to  the  possible  accumulation  of 
the  finpiids  and  vapors  and  methods  tliat  can  be  employed 
to  safely  discharge  the  waste  to  a  point  where  the  com¬ 
bustible  li»|uids  can  be  separated  from  the  waste  water. 


Fig.  1.  Recommended  individual  drain 
installations  to  intercept  and  retain 
volatile  liquids.  Detail  B  has  a  rotary 
hand  pump  for  removing  volatile 
liquids. 


Rotary  hand  pump 
for  removing  volatile 
liquids  from  the 
interception  drain. 


Drain  cup 

Grate - 

Floor  level 


Annular  level 
maintaining  wiers 

Intercepted 
volatile  liquids 

Chamber  ring 

Intercepted  sludge 


Volatile  liquid  seal 
Inlet  baffle 
(^Cleanout  plug 


Ml - 


Backwater  valve 
Body 


Features  of  this  drain 
are  similar  to  those 
shown  in  detail  A. 


Detail  A 


Detail  B 
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Vent  through  roof 


Floor  drains 


-IT 


Flow  control  valve 
Oil  separator 
Backwater  valve 


Extend  to  outside  sewers 
or  other  point  of  discharge- 


Vent  through  r00f":::4_  Fig.  2.  Typical  arrangement  of  equip- 

I  ment  and  drains  tor  a  one-story  in- 

I  stallotion. 

I 

I 


Floor  drains  I  Floor  level 


Note;  System  installation  shall 
conform  with  require¬ 
ments  of  local  code. 


Running  trap  and  fresh  air  inlet 
(not  shown)  should  be  installed 
when  required  to  protect 
drainage  system. 


How  Fires  Start 

Vapors  liherated  from  volatile  licpiids  are  explosive 
and  eati  lie  ignited  l»\  a  spark  jirovided  l»\  >tatie  eleetriei- 
tv  ignition  or  fire  may  start  from  Imrning  cigarettes  or 
matches.  Discharge  of  comhiistihle  litjuids  into  a  street 
sewer  presents  such  a  potential  hazard  that  a  large  mmi- 
her  of  the  larger  cities  re(|uire  the  installation  of  approved 
equipment  to  separate  \olatile  liipiids  from  the  waste 
water. 

Individual  Drain  Installations 

1  here  are  .several  methods  to  separate  comhustihle 
li(]uids  from  waste  water.  .Mthough  this  subject  is  not  a 
new  one.  greater  attention  is  being  focused  on  it  to  make 
this  discussion  a  timelv  one. 

Suitable  drains  are  available  for  an  individual  installa¬ 
tion,  when  one  or  just  several  drains  are  re(juired  in  a 
specific  area.  Such  drains  will  intercept  and  retain  the 
volatile  li(|uids  and  \et  allow  the  waste  water  to  pass 


through.  A  t\|)ical  drain  is  illustrat(‘d  in  Fig.  1.  Drains 
illustrated  in  Fig.  1  ser\''  several  purpo.-ies.  When  tlu“ 
waste  water  is  discharged  into  the  drain,  the  volatile 
licpiids  separate  and  lloat  on  the  surface  of  the  water.  The 
gas  cone  prevents  the  escape  of  highlv  explosive  vapors 
while  the  sediment  bucket  traps  the  sand  atid  grit  washed 
into  the  drain.  The  waste  water  will  How  unimpeded 
through  the  drain. 

When  r;'(piired.  the  drain  can  he  e(pii|)ped  with  a 
rotarv  hand  pump  for  ease  in  removing  the  volatile 
li(juids.  .'^uch  an  arrangement  is  pi(tur(‘d  in  Detail  />  of 
Fig.  1. 

Single  Story  Installation 

When  a  waste  system  is  re(piire«l  for  a  single  storv  of 
a  building,  a  method  similar  to  that  shown  in  Fig.  2  may 
he  employed. 

In  the  installation  (»f  Fig.  2.  an  oil  separator  is  used. 
Waste  water,  along  with  any  condmstihle  liipiids.  is  con¬ 
ducted  hv  the  drains  and  piping  to  the  oil  separator. 


Fig.  3.  Oil  separator  system  for  a 
multi-story  garage  building. 


drain  or  connect  to  other  point  of 
discharge  in  accordance  with 
local  code  requirements 
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Fig.  4.  Arrangement  of  an  oil 
separator  system  for  a  multi¬ 
story  garage  building  including 
roof  and  parking  area  drains. 


Vent  through  roof 


Roof  and  parking  | 
area  drains  \ ( 


-- Flow  control  valve  serves 
V  ,,  as  a  restrictive  device  to 
(  /  '  "  prevent  rain  water  from 

\  Backwater  valve  j  entering  oil  separator. 

\  Oil  separator 


Note:  System  installation  shall 
conform  with  require¬ 
ments  of  local  code. 


Extend  to  building  side  of  running 
trap  and  fresh  air  inlet  on  building 
drain  or  connect  to  other  point  of 
discharge  in  accordance  with 
local  code  requirements. 


Herr,  the  xulatile  li(|ui(ls  are  separated  while  the  waste 
water  parses  throufih.  d  he  Ihiw  control  valve  regulates  the 
\elocit\  of  the  waste  water  through  the  unit.  I’eriodic 
cleaning  of  the  separator  is  reijuired  to  remove  the  ac- 
(  umulation  of  coinhustihle  material  from  the  unit.  This 
can  he  done  h\  lifting  the  cover  and  scooping  out  such 
material  which  floats  on  the  surface  of  the  water  in  the 
unit  hv  the  hook-up  of  a  rotary  hand  jiump. 

Ihis  t\pe  >\stem  represents  a  safe  means  of  safe¬ 
guarding  the  huilding  against  the  dangers  of  a  fire  or 
e.xplosion. 

Multi-story  Installations 

For  hnildings  that  include  several  floors  for  automohile 
parking  or  storage,  a  system  similar  to  that  shown  in 
Fig.  .1  is  suggested. 

Figure  .1  indicates  that  the  drains  on  the  several  floor 
levels  are  connected  to  a  common  waste  system.  This  sys- 
tun  of  pi|)ing  terminates  at  the  oil  separator  system.  Here 
again,  the  unit  separates  and  retains  the  volatile  li(]uids 
while  the  waste  water  continues  in  its  passage  to  the 
street  sewer  facilities.  The  flow  control  valve  regulates 
the  velocity  of  the  flow  passing  through  the  separator. 
l*roper  venting  assures  the  displacement  of  accumulated 
explosive  vapors.  The  separator,  in  this  instance,  also  re¬ 
quires  p<‘riodic  cleaning  for  the  removal  of  volatile 
li(|uids. 

Multi-Story  Installations  with  Roof  Parking 

For  buildings  that  will  include  several  floors  for  auto¬ 
mohile  parking  or  storage  as  well  as  a  roof  area  on  which 
cars  are  parked  or  stored,  the  system  becomes  a  hit  more 
complex.  Figure  4  illustrates  such  an  automohile  parking 
arrangement. 

The  system  shown  in  Fig.  4  is  similar  to  that  illus¬ 


trated  iti  Fig.  .4  with  the  excej)tion  that  drains  have  been 
included  on  the  roof  area.  These  drains  serve  as  parking 
area  drains  as  well  as  roof  drains. 

riiere  are  three  methods  that  can  he  employeil  to 
handle  the  storm  and  waste  water  the  drains  will  receive. 
One  method  is  to  install  the  roof  drainage  as  an  inde¬ 
pendent  system  and  allow  the  water  to  run  directly  to  the 
outside  storm  sewers. 

Another  method  is  to  {trovide  the  type  of  a  roof  drain 
that  actually  serves  a  dual  purpose.  This  drain  is  equipped 
with  an  orifice  at  the  bottom  of  the  drain  that  permits  the 
normal  waste  water  discharged  on  the  roof  to  drain  into 
the  oil  separator  system  of  piping.  In  addition,  the  drain 
is  also  e(juipped  with  an  outlet  at  the  side  of  the  drain 
that  will  receive  the  rain  water  and  conduct  it  to  the  storm 
system.  When  it  rains,  the  restrictive  orifice  prevents  all 
hut  a  small  (juantity  of  water  from  entering  the  piping 
connected  to  the  oil  separator  system.  Thus  the  rainwater 
is  conducted  by  the  storm  water  piping  to  the  outside 
storm  water  system  or  other  point  of  discharge. 

The  final  method  is  a  system  that  utilizes  the  roof  drain 
for  both  the  waste  water  and  the  storm  water  encountered 
on  the  roof.  This  system  is  illustrated  in  Fig.  4.  Such  a 
system  functions  in  the  following  manner. 

Waste  water,  a  result  of  washing  the  roof  will  flow  into 
the  drain  to  he  conducted  by  the  piping  system  to  the 
point  of  the  oil  separator.  Here  because  of  the  small  quan¬ 
tity  of  water  involved  and  the  low  velocity  of  its  flow  rate, 
the  water  will  drain  into  the  vertical  pipe  connection  to 
the  oil  separator.  It  will  pass  through  the  flow  control 
valve  into  the  separator  where  the  volatile  liquids  are 
separated  and  retained.  The  water  itself  will  pass  through 
the  separator  and  out  to  the  point  of  discharge. 

However,  when  it  rains,  the  water  will  flow  into  the 
same  drain  and  system  of  piping  to  the  point  of  the  oil 
separator.  The  restrictive  action  of  the  flow  control  valve 
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Fig.  5.  Typical  arrangement  of 
oil  storage  tank,  oil  separator 
and  component  piping.  When  re¬ 
quired,  the  vent  lines  should  be 
extended  up  through  roof  and 
terminate  as  separate  vent  lines. 


will  permit  only  a  very  small  amount  of  water  to  pass 
into  the  oil  separator.  The  rain  water  hv  virtue  of  its 
(juantity  and  rate  of  fl(»w  will  bypass  the  tnl  separator  and 
wi'l  discharge  directly  into  the  street  sewer,  .'since  water 
will  follow  the  path  of  least  resistance,  the  bypass  action 
is  possible. 

The  backwater  valve  located  at  the  discharge  side  of 
the  oil  separator  prevents  sewage  backflow  from  entering 
the  oil  separator. 

Storing  Volatile  Liquids 

For  systems  that  will  ex})erience  large  concentrations 
of  volatile  liquids,  suflicient  thought  must  he  given  to  a 
proper  means  for  receiving  and  storing  the  liquids.  For 
this  condition,  a  storage  tank  is  usually  employed  and 
Pig.  5  .shows  a  typical  installation. 

In  F  ig.  5,  the  storage  tank  is  located  outside  the  build¬ 
ing.  Its  size  and  capacity  are  determined  by  the  engineer 
for  the  particular  requirements  of  the  system.  The  tank 
mu.«t  meet  the  requirements  of  the  National  Board  of  Fire 
Inderwriters  as  well  as  the  Code  for  In  fired  Pressure 


Vessels  and  it  is  placed  on  a  concrete  slab  or  mat  and 
securely  anchored  in  place.  suction  line,  that  is  also 
used  for  testing  the  capacity  of  the  storage  tank,  is  ex¬ 
tended  to  grade  w  ith  proper  jirovisions  as  shown. 

The  draw-off  line  from  the  oil  separator  is  connected 
to  the  tank.  An  adjustable  line  in  the  separator  is  set  at 
an  elevation  just  above  the  water  le\el  and  permits  the 
\olatile  liquids  to  run  into  the  storage  tank  by  gravity. 
Vdecjuate  venting  must  he  provided  to  remove  any  ac- 
(  umulation  (»f  exphtsive  vapors.  When  de~ired.  two  vents 
may  he  connected  to  the  separator  to  ensure  a  more  posi¬ 
tive  circulation  of  air.  If  two  \ents  are  installed,  one  vent 
should  be  connected  to  the  vent  stack  at  a  higher  eleva¬ 
tion  than  the  other  to  induce  circulation  b\  an  utd»alaneed 
air  pressure. 

Systems  illustrated  in  this  article  represent  a  concept 
in  the  handling  of  the  comhustihle  liijuids  which  is  a 
definite  phase  of  plumbing  design.  This  subject  is  a  broad 
one  and  extends  to  man)  other  types  of  buildings  includ¬ 
ing  aircraft  hangers  where  volatile  liquids  are  stored, 
handled  or  encountered. 


Fresh  Water  from  the  Sea  at  Low  Cost 


Fresh,  pure  water  from  sea  water  at  the  cost  of  3.3 
cents  for  l.(KH)  gal  is  now  possible  with  the  new  Cleaver- 
Brooks  waste  heat  evaporator.  Ltilizing  the  waste  heat 
from  the  ship's  diesel  engines,  the  new  evaporator  in 
effect  raises  diesel  efliciencv  from  30  to  OO'/f  in  producing 
an  abundant  source  of  pure  water  that  is  suitable  for  ship¬ 
board  uses. 

While  there  are  many  applications  for  this  unit,  one 
use  is  on  offshore  drilling  rigs  where  fresh  water  is  essen¬ 
tial  for  drilling  mud  makeup,  drinking  and  bathing. 


Water  for  such  applications  is  now  barged  in  at  a  cost  as 
high  as  25  cents  a  barrel. 

A  waste  heat  evaporator  can  save  as  much  as  SI 61.70 
a  day  over  barging  in  water  at  2.5  cents  a  barrel.  The 
waste  heat  evaporator  makes  use  of  normally  wasted  heat 
dissipated  in  jacket  heat,  lube  oil  and  diesel  exhaust.  It 
produces  an  abundant  source  of  fresh  water  in  direct 
proportion  to  waste  heat  available.  Characteristic  curves 
show  that  at  less  than  H0.(H)O  Btu  per  minute,  the  four- 
stage  evaporator  will  produce  1.500  gph  of  distillate. 
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Use  the  convenient  prepaid  postcard  appearing  on 
page  105  for  securing  additional  information  on  new 
equipment  and  materials  described  in  this  department. 


Package  Air  Conditioners 

Two  improved  packaged  air  conditioners,  ranging  in 
size  from  7'^  to  ()0  lip.  are  being  marketed  by  Union 
\sbestos  &  Rubber  do..  Heating  and  Cooling  Div.,  Chi¬ 
cago,  111.  _ 

l^nown  as  ^the  ^ 

denser.  Either  unit  can 

be  ecpiipped  with  three  types  of  heating  coils  as  optional 
accessories:  steam,  non-freeze,  or  hot  water. 

The  AECR  is  available  in  7U.  10.  15.  2214,  .50.  40, 
50.  or  00  hp  capacities.  I  he  10-  through  50-hp  and  the 
00-hp  AECR  units  have  multiple  compressors  and  multi¬ 
refrigeration  circuits,  one  for  each  compressor,  which 
jiermit  control  of  both  temperature  and  humidity.  I  nder 
light  load  conditions  only  one  sxstem  is  operating  but  as 
the  cooling  load  increases,  the  remaining  s\  stems  cut  in 
automatically. 

The  standard  AECR  unit  has  a  four-row  cooling  coil 
but  can  be  equipped  with  a  six-row  coil  for  high  latent 
load  requirements. 

The  SCR  unit,  equipped  with  the  water-cooled  con¬ 
denser,  may  use  either  a  direct  water  supply  or  a  water 
tower.  It  is  available  in  tbe  same  capacity  range  and 
multiple  circuit  arrangements  as  the  AECR  model. 

More  information?  Circle  Item  3  on  postcard,  page  105. 


Variable  Pitch  Fan 


creu.hiji  Madi.*  [.ilch  aii.l  .1.'- 

livering  less  air  when  the  outlet  teinperature  falls. 

riie  <b>ign  of  the  controllable  pitch  fan  is  based  on  the 
same  principle  used  on  the  conq)any's  propellers  for  light 
twin-engine  airplanes.  In  fact,  manv  of  the  same  parts  are 
used.  I  he  ball-bearing  ami  clanqi  blade  retention  mech¬ 
anism  is  one.  Another  is  the  heavy  tonpie  tube  which 
withstamls  torrpie  and  bending  loads.  Hie  pitch  change 
mechanism  ir  adaptable  to  precision  control. 

Conqdcte  details  are  supplied  in  Bulletin  A-115.  which 
is  available  from  the  company. 

More  information?  Circle  Item  I  on  postcard,  page  !05. 


Manual  Fastening  Tool 

A  manually-powered  fastening  tool  is  announced  bv 
Hamset  Eastening  S\stem,  Olin  .Mathieson  (Chemical 
Corp..  (!leveland.  Ohio. 

Named  .^hure-Set.  the  tool 
operates  on  Uie  same  princi- 
pie  that  permits  a  needle  to 
be  dri\en  through  a  coin  if  k 
it  first  goes  through  a  cork.  ^ 

It  i.s  the  support  of  the  pin  ^ 

by  the  cork  which  makes 

this  phenomenon  possible.  IHL 

The  support  given  to  the  ^  ^ 

fastener  bv  the  tool  enables 
the  fastener  to  utilize  a  maxi- 
mum  amount  of  the  driving 
force  transmitted  to  the  fas¬ 
tener  bv  a  hammer. 

The  tool  (  an  seat  a  fastener  into  a  variety  of  materials 
such  as  concr(*te.  concrete  block,  cinder  block,  brick,  and 
steel.  It  is  designed  to  fill  the  need  for  a  device  for  light 
fastening  work  which  cannot  be  done  by  simple  tech- 
ni(|ues.  such  as  a  hammer  and  ordinary  nail,  but  which 
does  not  recpiire  the  large  driving  force  of  a  powder- 
actuated  fastening  tool. 

The  tool  accommodatt's  1  10-  and  '4.111.  fasteners. 
More  information?  Circle  Item  2  on  postcard,  page  105. 


Centrifugal  Pumps 

\  series  (No.  170 1  of  centrifugal  pumps  is  announced 
by  Taco  Heaters.  Inc..  Cranston,  R.  1. 

Two  sizes  (Hj.  and  ' 4-hp  models)  are  presently  avail¬ 
able  with  larger  sizes  to  be  made  available  shortly. 

Unless  otherwise  specified,  motors  furnished  are  3450- 
rpm,  60-cycle,  single 

phase  standard  jet  type  luB 

with  overload  protection 
and  permanently  sealed 
ball  bearings.  Three 
are 

able 

ing  switches  with  over- 

load  protection.  The  ^ 

mechanical  seals  used 
(2-piece  type)  are  self- 

adjusting,  self-lubricating,  and  replaceable.  No  lubrica¬ 
tion  is  required  as  all  parts  are  permanently  or  self-lubri¬ 
cated. 

Mounting  flexibility  is  provided  by  a  volute  designed 
for  a  choice  of  four  discharge  positions  and  a  heavy 
stamped  steel  base  which  permits  slightly  out-of-line  pump 
connections  without  causing  noisy  performance. 

More  information?  Circle  Item  4  on  postcard,  page  105. 
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Bags  Collect  Dust 

Cyrlone-type  dust  rollt'rtors  will  be  furnished  with 
after-filter  bags  made  of  Daeron 
cloth,  in  place  of  the  standard 
wool.  b\  Torit  Mfg.  Co..  St.  Paul. 

Minn. 

Tests  by  the  company’s  engi¬ 
neers  showed  that  the  Dacron  cloth 
is  as  effective  a  filter  medium  as 
wool  and  will  not  hum  when  ex¬ 
posed  to  a  continuous  shower  of 
sparks.  In  addition,  the  material 
will  not  shrink  when  laundered  or 
he  attacked  b\  moths  (»r  mildew. 

1' ive  collector  imtdels  are  affected  b\  the  chatige;  'lod- 
els  12FB.  IdFH.  IfJFB.  PfFH  ( illustrated  l .  and  21'fFI5. 
Prices  will  remain  the  same.  des|)ite  the  change  of  mate¬ 
rial.  and  bags  are  axailable  for  machines  alreadv  in  opera- 
li;  n. 

By  Using  the  after-filter  bags,  (me  can  recirculatj  clean, 
heatid  air  imhxtrs.  where  regulations  permit,  instead  of 
exhausting  it  out  of  do(»rs.  thereby  reducing  heating  costs. 
More  information?  Circle  Item  5  on  postcard,  page  105. 

Grille  for  Large  Windows 

\  grille.  I  ni-Flo  Model  ST.  designed  for  continuous 
line  installation  under 
large  windows,  is  avail¬ 
able  from  Barber-Cohnan 
Co..  Bockford.  III. 

I  he  grille  is  designed 
to  prevent  the  cold  con¬ 
vection  currents  which 
often  occur  near  large 
window  areas.  It  is  suitable  for  heating,  ventilating,  and 
air  conditioning  school  rooms,  hospitals,  and  other  huild- 
ings  where  large  glass  areas  are  used.  Several  finishes  are 
axailable. 

A  recently  ccunpleted  catalog  ( F-773T I  includ(*s  de¬ 
scriptive  information  along  with  performance  data  for 
the  grille. 

More  information?  Circle  Item  6  on  postcard,  page  105. 

Pressure-Sensitive  Tape 

A  pressure-sensitive  tape  that  resists  the  action  of 
many  reactive  chemicals  and  dra.stic  temperature  changes 
is  announced  by  Minnesota  Mining  and  Mfg.  Co.,  St. 
Paul,  Minn. 

Carrying  the  Scotch  brand  name  and  designated  N<». 
.749,  the  tape  combines  the  properties  of  a  T*'flon  film  w  ith 
the  chemical  and  heat  resistant  |)roperties  of  a  pressure- 
sensitive  adhesive. 

Semi-tran.sparent  and  colored  blue-gray,  the  taj)e  is  de¬ 
signed  for  application  to  a  variety  of  surfaces.  A  cover 
on  the  jaws  of  heat  sealing  equipment,  for  example,  gives 
quick  releasing  properties  and  offers  chemical  protection 
to  the  sealing  jaw  surface.  It  is  expected  to  help  prevent 
corrosion  by  protecting  exposed  .surfaces,  while  its  sliding 
property  should  make  it  of  value  to  the  food  industry  for 
use  on  food  processing  equipment. 


Made  in  both  a  .31^-  and  tdo-mil  thicknesses,  the  tape 
consists  of  2-  and  .7-mil  films  coaled  with  P -j-mils  of  sili¬ 
cone  adhesive.  The  .3^._>-mil  ta|)e  has  a  2n(t','  elongation 
and  a  tensile  strength  of  2.7  psi  of  lajie  width,  while  the 
fdo'*"'!  offers  1.70'v  stretch  and  Kt  psi  tensile 

strength. 

P)oth  tapes  are  unaffected  bv  temperature  changt*  with¬ 
in  the  range  of  — 07  to  400  deg  F  contiiiuou<lv  (  177  deg 
intermittently  I . 

1  he  tape  is  being  made  available  nationally  in  to 
7-in.  widths  on  .30-yard  rolls.  Technical  detaib  are  given 
in  Bulletin  No.  17. 

More  information?  Circle  Item  7  on  postcard  page  105. 

10-Hp  Condensing  Unit 

\  10-hp.  Copelamelic  condensing  unit  for  air  condi¬ 
tioning  and  other  high 
suction  pressure  applica¬ 
tions  has  been  developed 
b\  (^tpeland  Hefrigera- 
lion  (]orp..  Sidne\.  Ohio 

Heart  of  the  unit  is  a 
refrigerant-cooled.  10-hp 
motor  -  compressor.  The 
condenser  is  a  water- 
cooled  shell  and  tube 
t\pe.  and  its  design  permits  either  |»a(  kaged  or  remote 
installation. 

Fully  assembled,  the  unit  measures  31-’s  in.  high.  20  in. 
deep,  and  73  in.  long,  including  the  condenser  water  iid<‘l 
connection.  The  condenser-receiver  can  be  h(»ok(‘d  up  in 
a  cooling  tower  installation. 

I  he  three-cvlinder  motor-comprt^ssor  has  a  2  .3  16-iii 
bore.  2-in.  stroke  with  a  refrigerant  (apacitv  of  1377 
cfh  at  17.70  rpm. 

More  information?  Circle  Item  8  on  postcard,  page  105, 

Tool  Cuts  Brittle  Pipe 

A  4-wheel,  hinged  cutter,  designed  for  Duriron  acid 
resisting  |)ipe.  is  offered  by  Heed  Mfg.  (.<•.,  I'.rie.  Fa. 

Available  in  five  ca|(acities  to  cover 
the  range  from  l*^  0>  12  in.  pipe,  the 
cutter  can  make  right-angle  cuts  as  close 
as  in.  to  the  end  without  cracking 
the  brittle  pipe.  With  sufficient  speed. 

4-in.  diameters  of  the  high  silicon  iron 
pip(“  can  be  cut  in  less  than  one  minute. 

I  sing  the  same  basic  design  as  the 
conqtany's  hinged  cutler  for  c((!ivenlion- 
al  steel  and  cast  iron  pipe.  I  he  new  tool 
has  nickel-chrome  alloy  cutting  wheels. 

It  maintains  a  uniform  cutting  force 
even  wh(*n  the  pi|(e  is  out-of-round  or  when  raised  num¬ 
bers  or  letters  are  encountered  (tn  the  outside  of  the  pipe. 

The  hinged  frame  and  4-wheel  design  sim|)lifies  close- 
quarter  cuttitig  of  pi|)e  in  the  line  since  the  tool  operates 
with  slightiv  metre  than  a  <|uarter-circle  swing  of  the 
handle. 

Additional  details  are  given  in  Bulletin  HD. -3. 

More  information?  Circle  Item  9  on  postcard,  page  105. 


1 14 


JUNE,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


News  of  Equipment  end  Materials 


Plastic  Insulated  Motors 

A  line  of  motors,  railed  I,inc-\\eld.  with  extruded 
[daslir  insidation  is  itili cxluced  hv  The  Lincoln  Kleciric 
(]o..  (dcxeland.  Ohio. 

\\ailahle  in  standard 
si/es  from  1  to  lO  hp.  the 
motors  are  hnilt  in  the 
open  l\p«*  frame  and 
lorcpie  desifin  |{.  1  hey 

compl\  with  \KM A  >peei- 
lieations. 

I  he  therino-settin"  plas¬ 
tic  insulation,  unlike  in¬ 
sulation  applied  h\  dippiiifi.  is  molded  into  and  around 
the  stator  windin<rs.  The  motor  stator  is  placed  into  a  die 
and  the  plastic  material  is  forced  into  the  die  under  the 
proper  heat  and  pressure.  The  liquid  plastic  resin  is  ex¬ 
truded  through  the  stator  slots,  completelv  covering  the 
stator  windin<r.  After  the  plastic  resin  sets,  the  stator  is 
remo\ed  from  tin*  die.  The  result  is  a  motor  winding  that 
is  encased  in  jilastic  insulation. 

In  additioti  to  chemical  protection,  the  insulation  pro- 
\ides  thermal  protection.  The  plastic  |)rovides  a  medium 
f(tr  conducting  the  heat  uniformly  away  from  the  wire. 
It  also  provides  a  degree  of  physical  protection  for  it 
anchors  the  windings  completelv  and  permanently  to  the 
stator  frame. 

Kven  though  the  motor  is  huilt  in  the  op<‘n  t\pe  frame, 
the  com|)anv  states  that  it  may  he  used  as  a  splash-j)roof 
motor.  It  mav  also  he  used  as  a  totally  enclosed  motor 
in  many  ap|)lications. 

More  Information?  Circle  Item  10  on  postcard,  page  105. 


Submersible  Pump 


.:4 


A  submersible  pump  for  use  wherever  a  totally  sub¬ 
merged  sump  pump  is  reijuired 
is  offered  bv  the  Lancaster 
I’ump  and  Mfg.  (io..  Inc..  Lan- 
<  aster.  Pa. 

Two  models  of  the  pump, 
called  I)rain-Pak,  are  offered. 

One  is  made  entirely  of  bronze, 
and  the  other  is  made  of  cad- 
juium  plated,  cast  iron.  The 
pump  is  e(juipped  with  a  *  a.-hp. 
t>()-cycle,  110-v  motor  with  au-  .  ^  ’ 

tomatic  overload  protection.  An 

11-ft  rubber  covered  j)ower  cord  is  supplied  with  the 


pum|). 

Catalog  literature  with  the  specifications  of  the  pump 
is  puhlished  by  the  manufacturer. 

More  information?  Circle  Item  I  I  on  postcard,  page  105. 


Alloys  For  Liquid  Heaters 

Platecoils  are  now  available  in  several  special  allovs 
to  extend  their  application  in  corrosive,  highly  acid,  and 
other  specialized  industrial  proce.sses,  according  to 
Tranter  Mfg.,  Inc,,  Platecoil  Div..  Lansing,  Mich. 

The  platecoils  are  designed  to  replace  pipe  coils  in 


industrial  processes  requiring  the  application  or  re¬ 
moval  of  heat.  They  consist  of  two  embos-ed  metal  sheets 
welded  together  to  provide  a  preformed  channel  for  the 
flow  of  heating  or  cooling  media. 

Allo\s  a\ailahle,  and  their  recommended  applications, 
include: 

T\pe  316  stainless  steel,  for  phosphate  coating,  electro¬ 
plating.  nitric  acid,  food  j)rocessing,  fruit  juice  treatment, 
most  petroleum  and  vegetable  oil  proces.<ing.  starch  and 
sugar  solutions,  paints  and  varnishes,  and  for  cooling 
sulfuric  acid  in  anodizing  applications. 

Monel,  recommended  for  water  applications  of  all 
l\pes,  including  salt  water.  It  has  a  negligihle  corrosion 
rate  in  neutral  and  alkaline  salts,  is  resistant  to  refrigerat¬ 
ing  brines,  and  to  acid-salt  solutions.  It  is  also  recom¬ 
mended  for  heating  zinc  ammonium  chloride. 

Carpenter  26.  to  provide  maximum  corro.sion  resistance 
to  sulfuric  acid  solutions  not  contaminated  by  chlorides 
or  bromides. 

Hastellov  H.  for  use  in  hydrochloric  acid,  up  to  the 
boiling  point,  and  Hastelloy  C,  considered  the  most  uni¬ 
versally  corrosion-resistant  alloy  available  today. 

(ionmiereiallv  pure  A  nickel  which  is  almost  complete- 
1\  resistant  to  corrosion  by  alkalis,  including  caustic  soda. 
More  Information?  Circle  Item  12  on  postcard,  page  105. 

Cast  Iron  Baseboards 

Increased  heating  capacity  and  modern  st\ling  are 
features  of  the  cast  iron  baseboard  panels  for  forced  hot 
water  or  steam  announced  by  Plumbing  and  Heating 
Div..  American  Radiator 
ik  Standard  Sanitary 
Corp.,  Pittsburgh.  Pa. 

Named  Radiantrim,  the 
baseboard  panels  are  de¬ 
signed  to  provide  both 
radiant  and  convected 
heat.  They  are  available 
in  2I-.  1(5-.  and  12-in.  sec¬ 
tions  which  permit  instal¬ 
lation  in  6-in.  increments. 

Apertures  along  the  top  of  the  })anels  direct  heat  into 
the  room.  Fins  are  spaced  42  per  24-in.  section  in  the 
back  of  the  panel  and  are  tapered  so  that  they  are  not 
seen  through  the  apertures.  I'heir  design  and  arrange¬ 
ment  give  a  heating  surface  of  over  t>  sq  ft  for  everv 
21-in.  section. 

\  alve  enclosures,  end  boxes,  and  finishing  |)anels  are 
installed  on  the  mounting  bracket  with  concealed  clips. 
There  are  no  screws  hn-ated  on  the  outside  (»f  the  en¬ 
closure.  Ihe  assembly  clamp  facilitates  joining  panel 
sections  and  aligning  the  assemblv.  The  clamp  helps  to 
guard  against  breakage,  cocked  nipples,  and  other  assem¬ 
bly  difficulties. 

The  panels  are  high  enough  above  the  floor  t(»  permit 
cleaning  underneath.  Following  their  installation,  quar¬ 
ter  round  or  wood  moulding  strips  can  be  added  to  the 
top  of  the  panel  assembly  to  give  a  neat,  tailored  finish. 
The  panels  can  be  painted  with  any  non-metallic.  heat- 
resisting  paint  to  harmonize  with  surrounding  walls  or 
furnishings. 

More  information?  Circle  Item  13  on  postcard,  page  105. 
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Power  Roof  Ventilator 

A  r<M»f  ventilator  for  use  on  connnereial  industrial  and 
puldie  liuildin"s  is  avail- 
aide  from  11"  Klee  trie 
Ventilatiii"  C.o..  ('.liieajio, 

111.,  in  fi\e  sizes  with  low 
and  hi<rli  >|»eed  in(»dels  to 
meet  a  \ai  ietv  of  recjuire- 
ments. 

Kalled  T\|)e  KSO,  the 
power  roof  \entilator  is 
shipped  eompletelv  assem¬ 
bled  and  enclosed  in  its 
aluminum  housitig,  which  does  not  recpiire  j»ainting.  The 
unit’s  propeller  fan  is  connected  directiv  to  a  permanent, 
split-capacitor  motor.  All  electrical  connei  tions  are  in  the 
mounting  saddle  on  the  outside  of  the  housing,  and  the 
motor  has  sealed,  permanentlv  lubricated,  ball  bearings. 
The  fan  wheel  is  staticallv  and  dynamicall\  balanced. 

Shutters  of  gravity  and  motor-operated  types  with  in¬ 
terconnected  blades  to  eliminate  back  draft  are  a\ailable 
as  accessories.  They  are  mounted  in  the  base  of  the  unit 
where  they  are  accessible. 

More  information?  Circle  Item  14  on  postcard,  page  105. 


Embossed  Heat  Exchangers 

Tube-In-Strip  is  one  of  the  newest  products  to  take  on 
additional  benefits  by  the  embo.«sing  proce.ss  called  Higid- 
izing  of  Rigidized  Metal  Corp.,  Buffalo.  \.  Tube-ln- 
Strip  is  a  single  sheet  of  solid  copper,  brass,  or  aluminum 
in  which  tubes  are  inflated 
in  running  lengths  in  a  va¬ 
riety  of  shapes  and  sizes. 

By  embossing  the  flat 
sheets  or  strips  befrire  in¬ 
flating,  any  of  more  than 
forty  standard  jiatterns, 
named  Rigid-Tex,  can  be 
produced.  The  strips  are 
then  inflated  by  the  ajipli- 
cation  of  air  or  hydraulic 
pressure  to  form  the  tubes.  Since  the  strips  find  their 
greatest  u>e  in  heat  exchange  appliiations.  embossing  in¬ 
creases  the  heat  transmission  elliciency  of  the  metal  in 
direct  proportion  to  the  increased  surlace  area  obtained 
Ity  the  procc'S.  Se\eral  patterns  ha\e  been  designed  for 
maximum  heat  transfer.  These  are  the  deeper  pattern- 
shown  in  the  group  illustration. 

Embossing  increases  rigidity  and  buckling  strength,  and 
produces  greater  tensile  strength  than  the  original  flat 
metal.  This  increased  stiffness  and  strength  makes  pos¬ 
sible  the  use  of  a  lighter  metal  to  meet  the  jihysica!  re¬ 
quirements  of  flat  metal. 

Some  of  the  sample  jiatterns  shown  in  the  illustration 
(the  shallow  patterns)  add  less  .strength  to  the  flat  metal 
but  are  decorative,  achieving  various  effects  in  texture. 
Scratches,  fingerjirints,  smudges  and  dents  are  concealed 
by  the  texture. 

As  shown,  the  area  between  the  tubes  can  be  jierforated 
for  air  circulation  either  natural  or  forced.  This  might 
suggest  a  method  of  baseboard  heating  combining  hot 


water  or  steam  with  forced  air.  Another  suggested  ajipli- 
cation  for  perforated  strijis  might  take  advantage  of  the 
acoustical  projierties  of  perforated  metal  when  hacked  bv 
felt,  glass,  fiber  or  similar  sound  absorbing  materials.  It 
could  then  be  used  on  a  ceiling  with  cold  water  circulated 
through  the  tubes  for  room  or  office  air  comlitioning. 

More  Information?  Circle  Item  15  on  postcard,  page  105. 


Small  Steam  Trap 

.V  steam  trap  is  available  in  a  -’s-iu.  size  frmn  Sarco 
Ine..  New  York.  N.  A  ., 
as  well  a-  in  and  1-in. 

sizes. 

Slightly  larger  than  a  fift\- 
cent  coin,  the  size  trap 

is  suitable  for  ajqilications 
such  as  tracer  lines.  It  ojier- 
ates  against  back  pressures 
up  to  .5(1' ^  of  the  inlet  jires- 
sures  and  closes  on  no  load. 

The  traj)  can  be  used  on  lines 
carrying  pressures  from  10 
to  ()(K)  psi. 

Called  TD  therm(»dynamic,  the  traj)  has  only  one  ojter- 
ating  part,  a  solid  hardened  stainless  steel  disc.  The  other 
two  jjarts.  the  cajj  and  body,  are  also  made  <»f  stainless 
steel. 

Bulletin  2.57B  describes  the  ojierating  jirincijde  of  the 
traj). 

More  information?  Circle  Item  16  on  postcard,  page  105. 


Pipe  Cutter  Drive 

A  portable  power  drive  for  cutting,  reaming  and 
threading  j)i|)e  is  available  from  Oster  Mfg.  Co..  Cleve¬ 
land.  Ohio.  Because  it  weighs  <50  lb,  the  machine  is  called 
the  No.  M2  Featherweight 
(diamji  by  the  company.  The 
unit  |)ermits  one-man  o|)era- 
tion:  converts  regular  hand  dic*- 
stocks.  cutters  and  reamers  to 
|)Ower  tools;  and  turns  uj)  fit¬ 
tings  and  takes  them  off  as  well. 

T<t  fit  the  needs  <»f  u.-ers,  the 
machine  is  available  in  models 
e(|uij)ped  with  gasoline,  elec¬ 
tric,  or  j)neumatic  drives.  .Ml 
three  are  interchangeable.  The  gasoline  unit  is  equipjied 
with  a  Mercury  clutch,  made  by  .Automatic  Ji'teel  Prod¬ 
ucts.  Inc.,  in  Canton.  Ohio,  which  allows  the  jxover  source 
to  reach  full  (»|>erating  speed  before  the  load  is  engaged, 
then  ajjj)lies  the  power  automatically.  .After  the  load  is 
accelerated,  power  is  transmitted  at  100%  efficiency. 

With  an  aluminum  alloy  frame  and  folding  trij)od,  the 
machine  can  be  carried  by  one  man.  It  is  designed  to 
handle  j)i})e  from  %  to  2  in.  in  diameter. 

Kor  longer  service  life,  the  driving  gears  are  made  of 
hardened  steel,  and  all  gears  and  shafts  are  ball  bearing 
mounted  for  quieter  operation.  A  handwheel  operates  the 
jaws  of  the  unit’s  chuck. 

More  information?  Circle  Item  17  on  postcard,  page  105. 
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Electronic  Burner  Controls 

Two  flame-safeguard  relays,  featuring  electronic  flame 
delect ittn,  a  clndce  of  control  sequences  and  timings,  and 
a  safe-start  component  check,  have  heen  developed  hy 
Minnea|)olis-Ilonevwell  Regulator  Co.,  Minneapolis, 
Minn. 

1  rade-named  Protore- 
lavs.  the  imits  (Models 
IM7!!\  and  1»  ITdH.  are 
madf  for  oil.  gas.  and 
dual-fuel  hurner  control. 

Model  l{17J>\  uses  two- 
llame  rectificaticni.  detec¬ 
tion  c  ir(  iiit-  for  use  with 
either  llanie  rod  or  stand¬ 
ard  })hotocell.  or  both.  The  R47{»B  features  a  lead  sul- 
jdiide  f)hotocell  sensing  unit  for  h<»th  gas  and  oil  flames. 

It  also  uses  a  separate  flame  rectification  circuit  for  prov¬ 
ing  the  pilot  with  a  flame  rod. 

In  adtlition  to  the  standard  safe-start  interlock  follow¬ 
ing  every  hurner  shutdown,  the  relays  also  incor|)orate 
the  firm's  safe-start  component  check  system  to  df)ul)le- 
check  the  electronic  circuitry  after  every  power  failure. 
The  check,  made  when  power  is  restored,  is  designed  so 
that  each  step  must  he  proved  before  the  sequence  can 
continue. 

Models  of  the  relays  are  available  with  3-  or  30-second, 
pre-purge  timing.  15,  00.  or  l<>0-second  ignition  timing, 
interrupted  or  intermittent  pilot,  and  high-firing  as  the 
main  fuel  valve  opens  or  at  the  end  of  the  ignition  timing 
peri<»d.  A  choice  of  one  seijuence  for  oil  firing  and  an¬ 
other  for  gas  can  he  obtained  through  the  use  of  an  ex¬ 
ternal  fuel  transfer  switch.  Models  are  available  for  120, 
2l>«>  and  2l0-v — 00  or  50  cvcle — applications. 

H<»th  relavs  use  the  same  panel  or  cabinet.  Wiring 
i'hanges  are  limited  to  the  difference  between  lead  sul¬ 
phide  cell  wiring  and  flame  rod,  photocell  wiring.  Both 
feature  (piick  disconnect  mounting  with  terminal  facilities 
arranged  in  the  cabinet  so  that  the  relay  can  be  wired 
before  the  chassis  is  installed. 

More  information?  Circle  Item  18  on  postcard,  page  105. 

Racks  Store  Pipe 

Portable,  heavy  duty,  bar  rack^  are  being  manufac¬ 
tured  by  Pahner-Shile 
Co..  Detroit.  Mich.,  for 
handling  a  n  d  storing 
piping  and  tubing. 

The  racks  are  designed 
to  prevent  damage  to 
slock  in  tiering  and  stor¬ 
ing.  They  have  a  flush 
bottom  and  top.  An  extra  thickness  of  lift  bar  is  welded 
to  the  racks  for  additional  strength  and  safety. 

Piping  and  tubing  may  be  stored  in  multiple  tiers,  to 
any  height,  by  using  automatic  tongs  suspended  from  an 
overhead  crane  (as  illustrated).  The  racks  are  built  to 
specifications  to  handle  piping  and  tubing  of  any  length 
and  load  capacity. 

More  information?  Circle  Item  19  on  postcard,  page  105. 
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Time  Switch 

A  general-purpose  time  switch  is  announced  by  General 
electric  (a)..  Schenectady,  N.  V. 

Suitable  for  indoor 
and  outdoor  use.  the 
switch  is  designated 
I  SA- 1(1.  replacing  the 
T-27.  It  will  turn  elec¬ 
tric  circuits  on  or  off  at 
an\  lime  of  dav  to  con¬ 
trol  heating,  air-condi¬ 
tioning  and  refrigera¬ 
tion  (‘((uijmient.  irriga¬ 
tion  and  punq)  devices, 
and  other  Ivpes  of  ap|)aratns  where  lime  control  i.*  neces¬ 
sary. 

The  switch  is  furnished  with  either  a  plain  dial  for 
fixed  time  setting  or  an  astr<)nomic  dial  for  dusk  and 
dawn  schedules.  It  may  he  set  to  any  time  of  the  day  with 
the  minute-.>iet  dial  and  maintains  a  lime  schedule  with 
the  accuracy  of  an  electric  clock.  One  or  more  days  may 
be  skipped  during  a  week  of  operation  with  the  use  of  an 
omitting  device. 

Operating  voltages  of  the  control  are  120.  240,  and 
4o0v  a-c.  The  frecpiencies  are  (>0.  50.  and  25  cycles,  The 
timer  weighs  4’^  j  Ih.  net,  and  its  dimensions  are  0  10/32 
X  (>  5/32  X  4  1 1/32  in. 

More  information?  Circle  Item  20  on  postcard,  page  105. 

Gas  Detectors  Are  Portable 

A  line  of  portable  instruments  b)r  detecting  and  meas¬ 
uring  flammable  gases  and  vapors  is  being  ))roduced  by 
Mine  Safety  Appliances  Ct»..  Pittsburgh.  Pa. 

Four  models,  each  intended  for  specific  functions,  are 
included  in  the  line  of  combustible  gas  indicators.  All 
models  are  the  same  size  (5  x 
4  X  6  in.)  and  use  standard 
detector  and  compensator  fila¬ 
ment  units  which  are  obtain¬ 
able  from  the  company's  ware¬ 
house  stocks  throughout  the 
country.  A  spare  set  of  the  re¬ 
placeable  filaments  is  mounted 
within  each  instrument. 

One  of  the  principal  fea¬ 
tures  of  the  new  instrument  is 
its  compactness.  It  weighs  6  lb, 
in  contrast  with  the  12-lb  weight  of  earlier  models.  Power 
to  operate  the  instrument  is  supplied  by  eight  dry  cell, 
flashlight  batteries. 

Most  instruments  are  individually  calibrated  at  the  fac¬ 
tory  for  the  particular  types  of  gases  and  vapors  for  which 
they  will  be  used.  Samples  of  atmosphere  to  be  analyzed 
are  drawn  into  the  instrument  hy  squeezing  an  aspirator 
bulb.  The  atmosphere  is  tested  for  combustibility  by  a 
balanced  Wheatstone  Bridge  circuit,  supplied  with  current 
by  the  batteries.  Batteries  prov  ide  10  to  11  hours  of  con¬ 
tinuous  service. 

The  line  of  combustible  gas  indicators  is  described  in 
Bulletin  No.  ()o()4-2.  published  by  the  company. 

More  information?  Circle  Item  21  on  po^icerd,  pege  103. 
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Drinking  Water  Cooler 

A  drinking  water  cooler,  manufactured  l)v  Sunroc 
Corp..  Glen  Riddle.  Pa.,  is  a\ailable  in  a  range  of  ca¬ 
pacities  from  6  to  42  gjdi  for 
small  to  large  requirements  of 
restaurants,  schools,  institu¬ 
tions.  and  commercial  and  in- 
<lustrial  cafeterias. 

Kcjuipped  uith  a  coil  cooling 
system,  all  models,  including 
the  42  gph.  are  36  in.  high. 

23  1/16  in.  wide,  and  21  3  16 
in.  deep.  The  cooling  unit  has 
seamless  coj)|)er  tubes  that  cool 
the  water  that  flows  through 
them. 

Available  for  cillier  wall  or  island  location,  the  unit  is 
supplied  with  a  cabinet  in  either  a  stainless  sieel  or  grev 
hainmertone  enamel  finish.  The  stainless  steel  top  and 
drain  grill  is  etjuippcd  with  glass  fillers,  huhhlers.  or  a 
combination  of  each  to  meet  individual  re()uire’nents. 
Double-headed  glass  fillers  are  available  for  island  loca¬ 
tions  to  make  the  unit  accessible  from  all  four  sides.  All 
fixtures  are  plated  with  polished  chrome. 

Stainless  steel  top  and  side  shelves  are  supplii'd  on 
special  order,  and  the  cabinet  accommodates  up  to  two 
side  shelves  (»n  either  or  both  sides.  The  shelves  are  de¬ 
signed  to  provide  up  to  15  s<|  ft  of  storage  space  for 
glasses  and  trays. 

More  information?  Circle  Item  22  on  postcard,  page  105. 

Fly  Ash  Collector 

A  fly  ash  collector  and  an  Induced  draft  fan  are  offered 
in  a  single  unit  by  Rreslove  Separator  Co.,  Pittsburgh, 
Pa.  The  collector  section  removes  flv  ash.  soot,  and  cin¬ 
ders  from  stack  gases,  and  the  fan  section  provides  draft 
for  holier  operation. 

The  units  can  he  used  for  new  boilers  to  jirovide  all 
the  draft  required,  or  they  can  he  used  with  existing 
boilers  that  require  dust  collection  and  increased  draft  to 
improve  performance  or  to  handle  greater  loads. 

The  combination  units  are  available  in  a  range  of  ca¬ 
pacities  and  in  a  number  of  different  jilivsical  arrange¬ 
ments  to  fit  different  space  conditions. 

More  information?  Circle  Item  23  on  postcard,  page  105. 

Portable  Gantry 

A  portable  gantry,  using  a  high  strength,  aluminum  al¬ 
loy  I-Beam,  is  announced 
by  B.  K.  \\  allace  Products 
Co..  Kxton.  Pa. 

A  feature  of  the  unit 
is  the  tripod  end  supports 
which  can  he  used  inde¬ 
pendently  at  any  time. 

Leg  length  is  adjust¬ 
able  by  as  much  as  7  ft 
in  (trdcr  to  facilitate  stor¬ 
age,  moving,  and  erec¬ 
tion.  Setups  can  he  made  where  overhead  is  low,  or  where 
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another  job  may  reijuire  high  clearance.  One  end  can  he 
mounted  on  a  truck  bed  or  platform,  if  necessarv. 

The  gantries  are  available  in  heights  up  to  IT  ft  and 
with  l-heams  as  long  as  26  ft.  The  maximum  capacity  is 
2  tons.  Accessories  are  available  to  interconneit  the  tri¬ 
pod  legs  where  required.  Other  accessories  provide  ridther 
pads  for  use  on  polished  floors. 

More  information?  Circle  Item  24  on  postcard,  page  105. 


Cooling  Pump  Mufflers 

A  line  of  mufflers  for  use  in  reducing  pumping  imisi! 
in  refrigeration  or  air  conditioning  >v>tems  is  introduced 
by  lleat-\.  Inc..  Brewster.  \.  5. 

Installed  on  tin*  <lis- 
charge  line  of  a  refrig¬ 
eration  compressor,  the  , 

units  damp  puUalio.is 
and  vibrations  the 
lines.  Tliev  he 

mounted  in  a  horizontal 
run  or  in  a  vertical  run 
with  the  flow  downward. 

Built  to  \SMK  specifications  the  nmliler-  feature  seam¬ 
less  pipe  and  welded  steel  construction.  I  he  I'xpansion 
chambers  and  baffles  are  arranged  to  obtain  a  maximum 
eflicienev  and  a  minimum  pressure  drop.  They  require 
no  maintenance. 

Models  are  available  with  lengths  from  26  to  4J»  in., 
outer  diameters  from  6"’s  to  16-^  l  in.,  with  IPS  connec¬ 
tions  from  1  to  4  in. 

More  Information?  Circle  Item  25  on  postcard,  page  105. 


Wet  Dust  Collector 

A  wet  dust  collecter  named  V'entrijel  is  manufactured 
hv  Panghorn  Corp..  Hagerstown. 

Md.  The  unit  atomizes  water  and 
mixes  it  with  an  air  stream  to 
transfer  dust  hv  the  movement  of 
air  without  mechanical  means. 

Dust  laden  air  enters  the  collec¬ 
tor  and  ex|»ands  in  the  inlet  cham- 
h»'r  at  reduced  velocity.  Ihc 
heavier  particles  sink  to  the  bot¬ 
tom  of  the  tank  as  sludge.  The  air 
is  drawn  through  one  or  more  ven¬ 
turi  tubes  into  the  disc  harge  cham¬ 
ber.  and  the  low  pressure  area  in 
the  venturi  throat  induces  water  to 
air  stream. 

The  mixing  of  air  and  water  causes  the  transfer  of  dust 
particles  from  the  air  to  the  water  |)articles.  forming  a 
sludge.  The  air,  water,  and  sludge  mixture  then  impinges, 
at  a  high  velocity,  on  special  surfaces  in  the  discharge 
chamber,  sending  the  sludge  to  the  tank  bottom.  4  he 
washed  air  then  flows  through  an  eliminator  section  for 
the  removal  of  droplets  and  is  discharged. 

The  dust  collector  is  available  in  a  range  of  capacities 
from  approximately  1,(KK)  to  36,6(K)  cfm  with  single  or 
double  rows  of  venturi  tubes. 

More  information?  Circle  Item  26  on  postcard,  page  105. 
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Immersion  Heater 

A  romhined  immersion  healer  and  thermostat.  ])re- 
uired  and  ready  to  he  eonnecled  into  an  available  eir- 
euit.  is  introduced  hy  ,|.  Ther- 
mex  Co..  Inc..  Harrison.  \.  J. 

I)esi<:natcd  ThermX  OT.  the 
healer  is  suitahle  for  use  in  Itolh 
small  ])latin^  tanks  and  in  an 
independent  series  in  larjre  lank 
installations.  In  larjie  tanks,  in¬ 
dividual  portahle  iiidt^  do  not  I 

re(|uire  rela\  switches.  Worn  ele-  ^ 

ments  can  he  replaeed  in  a  matter 
of  iS  to  10  minutes. 

!•  used  (piartz  sheathes  the  sens¬ 
ing  hull),  providitig  insulation 

against  slra\  elei  trical  currents  and  resistance  to  tnost 
corrosive  acids.  For  cvaiddes  and  caustic  solutions,  the 
Model  SST  healer  and  thermostat  cond)ination  is  made  of 
stainless  steel.  In  a|)plications  where  rough  usage  may 
damage  the  Model  </!  heater  sheath,  the  compain  supplies 
chendcal-resistant.  perforated  |)rotecti\e  luhing  as  addi¬ 
tional  e(|uipment. 

The  maxitnum  heating  capacity  of  the  unit  is  0000 
walls.  It  is  e(|uipped  with  a  dial  control  which  may  he  set 
for  a  standard  temperature  within  the  desired  operating 
range  (  from  .50  to  2.50  deg  Fl.  Other  ranges  can  he  sup- 
pli«‘d  upon  request.  The  sensing  hull*  length  is  12  in.,  the 
»  a|)illary  tuhing  is  .50  in.  long.  Variations  from  standard 
specifications  are  also  |)rovided  hv  the  compain  on  the 
healer  section  of  the  unit. 

More  information?  Circle  Item  27  on  postcard,  page  105. 

Drinking  Water  Cooler 

\  pressure  l\pe  water  cooler  is  announced  h\  Cordle\ 
\  lla\es.  .New  ^  ork.  N.  5. 

Measuring  I  ft  square  and  .5  ft  high,  the  unit  can  cool 
2.0  gph  of  }{0-deg  F  water  to  .50 
<leg  at  room  temperature  of  90 
deg.  I'his  is  considered  enough 
chilleil  water  to  meet  the  normal 
hourly  needs  of  more  than  <5.5  of¬ 
fice  workers. 

He  ignated  th  •  M.'t.'s.  the  cooler 
does  not  leipiire  a  drain  connec¬ 
tion.  It  is  connected  to  the  cohl 
water  .siqiply  line  and  plugged  into 
the  nearest  electrical  outlet.  A 
1 '/l>-'piart  capacity  receptacle  is 
pro\i(!»‘d  for  waste. 

I  he  cooler  has  a  chrome  plated  brass,  push  button 
t\pe  faucet  with  an  automatic  pressure  regulator  that 
provides  a  uniform  flow  of  water  with  variable  outside 
sujiply  pres.sures.  A  stainless  steel,  louvered,  drip  trav 
prevents  splashing.  Provisions  are  made  on  both  side 
panels  for  attaching  pa|)er  cup  dispensers. 

Water  temperature  is  regulated  with  a  thermostatic 
control  that  ha.s  a  U)-deg  adjustment  range.  1he  control 
is  reached  through  an  opening  provided  for  the  waste 
receptor. 

Fhe  refrigeration  system  uses  a  hermeticallv  sealed. 


I  ()-hp  compressor.  Its  vertical,  static  l>pc.  air-cooled 
condenser  is  accessible  for  cleaning.  1  he  .5-oz  charge  of 
Freon-12  is  capillarv  controlled.  The  entire  refrigeration 
system  is  guaranteed  for  five  vears. 

Finisheil  in  hammerloid  gray  with  a  black  recessed 
base,  the  cooler  will  o|)erate  on  a  .50-  or  ()U-c\cle.  11.5-v 
line.  A  |)lug-in  transformer  is  available  for  operation  on 
2.50-v.  'file  complete  unit  weighs  72  Ih. 

More  information?  Circle  Item  28  on  postcard,  page  105. 

Combination  Strainer  Traps 

A  line  of  steam  traps  with  built-in  strainers  has  been 
developed  hy  The  Clark  Mfg. 

Co..  Cleveland.  Ohio. 

\  part  of  the  compain 's 
Thriftrap  line,  the  new  strain¬ 
er  traps  are  made  of  cast  semi- 
steel  and  are  eipiipped  with 
either  standard  or  douhle-slep 
leverage.  The  seats  and  discs 
are  made  of  Clark-I.o\.  a  heat- 
treated  stainless  steel  that 
resists  corrosion,  wire  draw¬ 
ing.  or  cutting.  The  traps  are 
d(‘signed  for  pressures  u|)  to  2.50  psi  and  tenqieratures 
to  1.50  deg  F.  riiev  have  horizontal  inlet  and  outlet  con- 
iK'ctions. 

(Complete  specifications  of  the  strainer  traps  are  ])uh- 
lished  hy  the  manufacturer. 

More  information?  Circle  Item  29  on  postcard,  page  105. 

Waterproofing  Material 

A  waterproofing  material  that  sets  in  five  minutes  or 
less  and  bonds  to  concrete  or  other  masonrx  walls  or 
doors  is  offered  hv  Maintenance  F.ngineering  (io..  IMiila- 
delphia.  I'a. 

('.ailed  Meco  Sealtite. 
the  material  seals  ma- 
sonrv  walls  against  hy¬ 
drostatic  pressure.  Be¬ 
cause  of  its  setting  and 
bonding  qualities  the 
use  of  forms  and  other 
braces  can  usiiallv  he 
eliminated. 

Generally,  the  appli¬ 
cation  below  gradg  is 
made  hy  sealing  the  cracks  with  the  mortar  produced,  or 
hy  plaster-coating  walls  that  are  or  can  he  made  free  of 
hydrostatic  pressure  at  the  time  of  application.  To  water¬ 
proof  blocks  above  grade,  application  is  generally  made 
hy  a  brush  except  in  cases  where  holes  or  mortar  joints 
need  filling. 

The  material  is  used  to  slop  or  prevent  leaks  in  dams, 
basements,  elevator  pits,  tunnels,  and  mine  shafts  and  is 
used  to  waterproof  reservoirs,  wells,  tanks,  aqueducts  and 
other  similar  structures.  It  also  makes  concrete  resistant 
to  oil.  grease  and  acid.  It  is  supplied  in  li(|uid  form  and 
mixed  with  Portland  cement  for  severe  conditions  or  w  i  th 
Portland  cement  and  sand  for  ordinary  conditions. 

More  information?  Circle  Item  30  on  postcard,  page  105. 
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Line  of  Valves 

A  line  of  flow  control  \alves  called  Quick-Dump,  has 
l»een  placed  in  production  hy  Humphrey  Products,  a  suh- 
sidiarv  of  General  Gas  Light  Co..  Kalamazoo.  Mich.  The 
valves  are  intended  for  use  in  original  equipment,  as  well 
as  applications  in  industry  that  require  either  manual  or 
automatic  valving  of  air.  water,  oil.  or  Freon. 

The  line  utilizes  a  single  basic  valve  body  which  may 
he  used  either  normallv  open  *>r  normally  closed,  depend¬ 
ing  upon  port  connections.  To  this  standardized  valve 
body  may  he  added  a 
varietv  of  simple  devices 
for  triggering  the  valve 
action. 

Seven  nnulels  are  cur¬ 
rently  available:  solen¬ 
oid.  cam-operated,  palm 
button,  finger-tip,  foot- 
operated.  and  two  types  with  a  hand  lever. 

The  oj)ening.  closing,  and  holding  action  are  effected 
hv  the  f)ressure  of  the  air  or  li(juid.  The  valving  action 
works  with  the  pressure  instead  of  against  it. 

The  valve  body  is  machined  from  solid  bar  steel  with 
a  cf)rrosion  resistant  finish  and  is  ecjuipped  with  Buna-.N 
rubber  diaphragms.  The  valve  is  adapted  f(»r  applications 
u|»  to  125  psi  and  umler  temj>erature  variations  from  — 10 
to  225  deg  F. 

A  momentary  electric  impulse  triggers  the  solenoid- 
ojK'rated  model  to  o|)en  or  closed  positions.  No  current  is 
re(|uired  to  hold  since  there  is  no  prolonged  flow  of  cur¬ 
rent. 

Literature  illustrating  and  describing  the  valves  is 
offered  hy  the  manufacturer. 

More  Information?  Circle  Item  31  on  postcard,  page  105. 

Copper  Tubing  Saw 

A  saw  has  been  designed  for  cutting  copper  tubing  ex¬ 
clusively,  hy  Collins  Machinerv 
Corp.,  Los  Angeles,  Calif. 

From  seven  to  eight  pieces 
of  and  2-in.  c<q)per  tubing 
can  he  cut  hy  the  saw  at  one 
tiine.  A  tubing  length  indicator 
assures  accurate  cutting. 

The  saw  can  he  operated  hv 
one  man  and  recjuires  no  spe¬ 
cial  skill.  Bower  is  supplied 
from  a  ll(t-v  electrical  outlet. 

No  special  wiring  is  recpiircd. 
and  no  setup  time  is  necessarv. 

Made  (tf  aluminum,  the  saw  weighs  approximately 
ninety  j)ounds. 

More  Inforrr.ation?  Circle  Item  32  on  postcard,  page  105. 

3-Lead  Temperature  Meter 

A  temperature  meter  which  allows  simultaneous  read¬ 
ings  t(»  he  taken  in  three  separate  areas  is  introduced  hv 
.'Simpson  Klectric  Co.,  Chicago. 

Tlie  instrument.  Model  5<!5-5L.  has  three  test  leads 
which  can  he  placed  in  different  locations.  A  switch  allows 


the  operator  to  get  readings  on  the  meter'.s  single  dial 
from  each  location  without  moving  the  leads  or  the  in¬ 
strument  itself. 

In  practice,  one  of  the  leads  might  he  put  in  a  refrigera¬ 
tor's  freezer  compartment,  another  in  a  central  position 
in  the  box,  and  the  third  lead  in  the  bottom  area  of  the 
refrigerator.  The  o|)erator  can  then,  hy  means  of  the 
switch,  test  the  temperature  in  all  three  portions  of  the 
refrigerator  without  moving  the  instrument  or  the  leads. 

Measuring  5  x  5~s  x  2V2  hi.,  the  in.«trument  is  capalile 
of  recording  temperatures  from  70  deg  above  to  5(t  deg 
below  0  F.  It  can  l»e  used  for  measuring  the  temperature 
of  water  and  other  li(|uids  in  addition  to  testing  refrigera¬ 
tion  units  and  industrial  cold  storage  areas. 

More  Information?  Circle  Item  33  on  postcard,  page  105. 

Hot  Water  Manifolds 

\  line  of  manifolds  htr  hot  water,  baseboard,  and  panel 
heating  systems  is  made  by  Keono  Products  Co.,  Ka^t 
lladdam.  Conn. 

Named  Zone-a-trol.  the 
manifolds  are  available 
in  straight,  in-line  mod¬ 
els  with  from  four  to 
eight  (Uitlets  in  1-  and 
n/4-in.  sizes  with  either 
^  '*r  'S-hi-  outlets. 

They  can  be  instalh'd  to 
accommodate  complex  svstem  layouts. 

For  baseboard  heating  installations.  s|HM  ial  baseboard 
valves  are  offered  with  either  two  or  three  outlets  and  are 
available  in  1-  and  l*/j-in  sizes  with  '^i-in.  outlets. 

More  Information?  Circle  Item  34  on  postcard,  page  105. 


Test  Plug  Kit 

A  set  of  three  test  |>lugs.  for  u>e  in  tenqioiarilv  shutting 
off  Lj.  and  ‘/s-in.  OD  tubing  ( -bs-  V^:-  ypin. 

nominal  sizes),  is  a n- 
nounced  bv  The  lm|H*rial 
Brass  Mfg.  Co.,  Chicago. 

III.  The  plugs  are  packaged 
in  a  plastic  box  with  a 
hinged  lid.  ami  the  size." 
are  identified. 

I  he  test  plugs  can  be 
U"ed  where  it  is  desirable 
to  shut  off  the  end  of  a 
tube  temporarily  without 
pinching  it  off  or  installing  a  valve.  Ap|  lications  in  which 
thev  can  be  used  include  plumbing,  heating,  instrumenta¬ 
tion.  refrigeration,  and  l.l*-gas  work. 

The  plug  is  inserted  in  the  end  of  a  tube  and  the  wing 
nut  i.«  tightened.  I'his  expands  the  synthetic  rubber  portion 
of  the  plug  and  seals  the  tube.  The  plugs  will  hold  pres¬ 
sures  up  to  100  psi  and  can  he  used  on  liquid  or  gas 
lines.  exce|»t  tln)se  carrving  materials  that  would  ileterior- 
ate  synthetic  rubber. 

The  test  plug  set  is  identified  as  No.  1 12-F  and  is  de¬ 
scribed  in  Bulletin  No.  .50.57,  available  from  the  manu¬ 
facturer. 

More  information?  Circle  Item  35  on  postcard,  page  105, 
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Recording  Thermometer 

A  niaximuni-niiniiiiutn  recording  thermometer  is  made 
I»y  Pacific  Transducer  Corp..  Los  Angeles,  Calif. 

Aiamed  Pandux,  the  instrument  measures  amhient  tem¬ 
perature  and  records  hoth 
the  lowest  and  the  highest 
values  over  a  given  jie- 
riod  of  time.  It  has  a  re¬ 
placeable  pajier  chart  on 
which  a  permanent  record 
of  temperatures  is  record¬ 
ed.  The  chart  can  he  re¬ 
placed  and  filed  for  fu¬ 
ture  reference  hy  un¬ 
screwing  a  thumh  nut  in  the  bottom  of  the  case. 

I  he  thermometer  comes  in  two  ranges;  50  to  250  deg  F 
(Model  .581-F)  or  — .50  to  100  deg  C  (Model  .581-C). 
Among  the  uses  of  a  recording  thermometer  of  this  tyjie 
are:  recording  of  refrigerator  or  freezer  storage  tem¬ 
peratures;  keeping  records  of  the  maximum  and  mini¬ 
mum  temperatures  in  enclosures,  such  as  hospital  rooms, 
ollices,  assembly  halls,  and  theatres:  and  evaluating  heat¬ 
ing  and  air  conditioning  systems  over  a  period  of  time. 
It  can  also  he  used  for  recording  the  total  excursion  of 
the  temperature  in  low  temperature  ovens,  incubators, 
curing  rooms,  and  green  houses. 

More  information?  Circle  Item  36  on  postcard,  page  105. 


Arc  Welder  Line 

An  expanded  and  impro\ed  line  of  arc  welders,  calleil 
Sureweld,  is  offered  hy  National  Cvlinder  Gas  Co.,  Chi¬ 
cago,  III. 

Included  in  the  line  -numbering  ten  different  types 
and  ninetv-eight  models — are  a-c 
welders  ( illustrated  I .  d-c  rectifier 
welders,  a-c  inert  are  welders, 
combination  a-c/d-c  welders,  and 
jKirtable,  engine-dri\en.  d-c  weld¬ 
ers. 

The  d-c  rectifier  welder  group 
has  been  expanded  to  include  four 
different  tvpes;  the  DllCV  series 
constant  voltage  welder,  for  use 
in  inert  gas  metal  arc  welding;  the 
I)H(iA  series,  designed  for  maxi¬ 
mum  crater  elimination;  the  I  fill  I  series,  a  welder  fea¬ 
turing  horizontal  styling  and  a  single  current  range;  and 
the  company's  standard  general  purpose  d-c  rectifier 
welder. 

The  portable,  engine-driven  d-c  unit  is  the  SGW.  It  is 
rated  at  200  amp  and  30v  (50%  duty  cycle)  and  will 
handle  3/16-in.  diameter  electrodes.  An  added  feature  is 
a  15(X)-watt.  a-c  power  take-off  suitable  for  operating 
portable  electric  power  tools  or  for  auxiliary  lighting. 

In  the  inert  arc,  a-c  welder  group  are  three  new  weld¬ 
ers.  They  are  the  ACGA-220  series  welder,  with  mechani¬ 
cal  current  control,  available  in  140.  2(K),  and  300-amp 
models;  the  ACGA-250  series  welder,  with  electrical  cur¬ 
rent  control,  available  in  150.  235,  and  350-amp  models; 
and  the  GAMA  series,  with  electrical  current  control  and 


e(|uipped  for  a-c  and  d-c  metal  arc  welding  in  addition  to 
inert  arc  welding. 

A  new  a-c  industrial  welder,  the  ACIID  series  is  made 
in  five  models  with  60%  duty  cycle  rating  of  200.  300, 
100,  .500,  and  600  amp.  The  a-c  shop  type  welders  -the 
S-30;  the  S-.30C.  with  power  factor  correction;  and  the 
S-1J5C — have  been  retained  in  the  line  without  change. 

The  company  also  offers  a  line  of  automatic  control 
units,  remote  control  devices,  switches,  high  frequency 
units,  water  coolant  mechanisms,  and  other  accessories. 
More  Information?  Circle  Item  37  on  postcard,  page  105. 


Smaller  Room  Cooler  Cord 

A  smaller,  three-conductor,  flat  rip  cord  for  use  on 
window-type  room  air  conditioners  is  announced  by  Gen¬ 
eral  Klectric  Co.,  Bridge- 
])ort.  ('onn. 

^ ignificanll .  smaller 
in  size  than  jacketed 
tvpes.  the  cord  incor¬ 
porates  a  green  ground 
conductor  located  in  a 
web  between  two  thermoplastic  conductors.  When  the 
conductors  are  jiulled  apart,  the  green  ground  w  ire  is  ex¬ 
posed.  The  rip-cord  design  is  flexible  and  permits  strip¬ 
ping  and  termination  of  the  conductors.  The  thermoplastic 
insulation  jacket,  available  in  a  range  of  colors,  is  smooth 
and  can  be  cleaned. 

The  cord  is  listed  bv  I  nderwriters’  Laboratories.  Inc., 
in  sizes  from  No.  10  to  18  Awg  for  300  volts  to  rejilace 
the  Type  S  jacketed  cords. 

More  information?  Circle  Item  38  on  postcard,  page  105. 


Water  Mixing  Valve 

A  valve  designed  for  blending  hot  yvater  yvith  cold  yvater 
i.s  introduced  by  Bell  &  Gossett  Co.,  Morton  Groye.  Ill. 

(ialled  the  D-lOO  yvater 
mixer,  the  valve  is  set  at  the 
factory  to  deliver  water  at 
1  10  deg  F.  It  is  not  adjust¬ 
able  in  the  field.  I  he  bodv  is 
made  of  heavy  forged  bras^. 
and  all  tappings  are  ^  -j  in. 

IPS.  A  solid  type  of  thermo¬ 
static  expansion  element  is 
iped  in  the  unit,  and  all 
yvorking  parts  are  non-corro¬ 
sive. 

The  yvater  mixing  valve  is  suitable  for  use  on  all  types 
of  direct  or  indirect  fired  yyater  heaters  where  it  is  neces- 
.sary  to  prevent  excessively  hot  water  from  reaching  the 
fixtures.  The  valve  yvill  also  increase  heater  cajiacitv  by 
preventing  too  rapid  a  drayv  on  the  available  hot  water 
supply  .  Still  further,  it  can  be  used  to  obtain  two  different 
water  temperatures  from  a  single  water  heater.  The  140- 
deg  water  from  the  valve  yvill  supply  water  for  shoyver  and 
faucet  needs,  while  higher  temperature  water  directly  from 
the  heater  can  be  used  for  dish  washing  and  laundry- 
requirements. 

More  information?  Circle  Item  39  on  postcard,  page  105. 
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Synchronous  Induction  Motor 

A  sviichroiKtus  indiiclioii  motor  the  S\  iidiictioii  for 
general  industrial  use  is  announced  l»y  \llis-(dialmers 
Mfg.  Co..  .Milwaukee.  W  is. 

Dexeloped  at  the  firm's  Norwood  Works,  the  motor  is 
available  in  ratings  from  I4  to  40  hp.  is  huilt  on  standard 
induction  motor  frames  and  enclosures,  and  uses  a  die- 
cast  rotor.  The  motor  reijuires  no  brushes,  slip  rings  or 
windings  on  the  rotor,  separate  source  of  direct  current 
excitation,  or  special 
starting  e(|uipment. 

The  new  machine  starts 
as  an  induction  motor 
with  a  \erv  high  locked- 
rolor  toripie.  accelerates 
and  pulls  into  synchron¬ 
ism.  and  runs  as  a  syn¬ 
chronous  motor.  Having 
a  17.5  to  pull-out  torcpie.  the  motor  remains  in 

sMichronism  regardless  of  load  or  line  \ollage  fluctua¬ 
tions. 

The  mot<»r  has  been  designeil  to  operate  o\er  a  wide 
frequency,  and  therefore,  a  wide  speed  range.  Freijuen- 
cies  of  300  c\cles  and  speed  above  KMMUt  rpm  are  avail¬ 
able.  Motors  for  freijuencies  as  low  as  10  cycles  have  been 
developed. 

At  jiresent.  each  motor  is  being  engineered  for  an 
individual  application.  Inquiries  must  include  informa¬ 
tion  on  load  inertia,  accelerating  time  requirements,  elec¬ 
trical  suppK  characteristics,  spinal  range,  enclosure 
required,  and  an\  other  electrical  or  mechanical  informa¬ 
tion  that  would  alfect  the  design  of  the  motor. 

More  information?  Circle  Item  40  on  postcard,  page  105. 

Air-Cooled  Condensers 

A  line  of  air-cooled  conden?ers  to  eliminate  the  tiecd 
for  water  in  packaged  air  iMuiditioner  in>tallations  is 
announced  bv  I  nited 
States  \ir  Conditioning 
Corp..  -Minneapolis, 

Minn. 

I’rov  ided  in  four  mod¬ 
els  w  ith  2.  3.  .5.  and  7’ 
ton  capacities,  the  equip¬ 
ment  is  expected  to  find 
applications  in  commer¬ 
cial  installations  where 
water  for  refrigerant 
condensing  is  scarce  or 
costly  or  waste  water  dis- 
|)osal  presents  a  problem, 

The  units  comprise  a  motor,  blower,  and  condenser 
coil,  housed  in  a  weather-proof  cabinet.  They  are  designed 
to  be  installed  remote  from  the  packaged  air  conditioner, 
either  in  or  outdoors,  wherever  a  continuous  supply  of 
outside  air  can  be  provided.  Their  installation  requires 
the  connection  of  two  copper  lines  to  the  air  conditioning 
unit,  one  to  carry  hot  refrigerant  gas  from  the  compressor 
and  the  other  to  return  the  condensed  liquid  to  the  re¬ 
ceiver. 

The  eijuipment  measures  39  in.  wide  by  27  in.  high  by 


28  in.  deep,  approximately,  in  the  2-ton  model  and  70  in. 
wide  hy  .50  in.  high  by  30  in.  deep  in  the  7^-j-ton  unit. 
Electrical  requirements  are  single-phase,  230v  for  2,  3. 
and  .5-ton  models  and  three-phase,  220v  for  the  7^  .j-lon 
eipiipment.  A  three-phase  unit  is  also  available  in  the  .5-ton 
capacity. 

More  information?  Circle  Item  4!  on  postcard,  page  I  Ob. 

Pumps  Are  Packaged 

To  faciiilale  tlie  stocking,  storing,  and  ordering  of  end- 
suction  punq)s.  a  packaging  plan  is  iniroduced  b\  Peer¬ 
less  Pump  Div..  Fo(»d  Machinerx  and  (dicmical  (iorp.. 
Eos  Angeles.  Calif. 

F  rom  over  fifty  different  face-mount  and  close-coupled 
pump  sizes  available,  surveys  by  companv  sales  engineer> 
indicated  that  twenty-two  pump  models,  ranging  from 
1  to  1.5  hp.  were  the  most  p(q)ular  and  regularly  ordered 
>i;-.es.  The  company  is  now  packaging  these  22  |»umps  in 
reinforced  cartons  under  its  redi-pak  Fluidvne  label. 

Hulletin  No.  H-2319  des<ribt*s  the  new  service  and  con¬ 
tains  punq)  descriptions  and  a  selection  chart.  The  bulle¬ 
tin  also  includes  head-capacitv  |terformance  curves  for 
each  of  the  twentv-tvvo  pumps. 

More  information?  Circle  Item  42  on  postcard,  page  105. 


Water  Mixer 

A  water  temperature  control  that  guards  against  its 
own  failure  is  announced  bv  The  Powers  Kegulator  (io.. 
Skokie.  111. 

('ailed  the  Tvpe  .N  Ilvdroguard.  the  thermostatic  mixer 
is  for  use  wherever  control  of  water  temperatures  is  re¬ 
quired.  Tv|»ical  installations  include  bakeries,  tanneries, 
a?td  food,  chemical.  m**tal, 
photogra|)hic  and  petroleum^ 
pr(»cessing  plants. 

The  mixer  control  shuts 
the  hot  water  |»ort  if  the  cold 
water  supply  fails,  or  closes 
the  cold  water  port  if  the  hot 
water  sup|)lv  fails.  Should  the 
thermostatic  li<]uid-fillcd  mo¬ 
tor  itself  fail,  a  fail-safe  pro¬ 
vision  automaticallv  closes 
both  the  hot  and  cold  water 
poppets. 

The  mixer  holds  the  water  deliverv  tenqvi'rature  to  with¬ 
in  plus  or  minus  2  deg  F'  under  any  of  the  following  con¬ 
ditions:  til  A  7.5/f  drop  in  iidet  pressures.  (2l  \  45- 
deg  fluctuation  in  Imt  water  supply  temperature.  ( .3 1  An 
8.5', <  restriction  of  discharge  (low. 

Available  iti  4.5-  and  12.5-gpm  capacities,  the  largest 
mixer  is  half  the  size  and  a  third  the  weight  of  the  similar 
capacity  Tvpe  C  contri)ller,  which  it  replaces. 

Since  the  outlet  and  inlets  of  the  mixer  can  be  rotated 
through  a  complete  circle  in  9()-deg  steps,  it  can  be  in¬ 
stalled  in  any  position.  It  is  set  at  the  factory  to  deliver 
water  at  any  temperature  between  65  and  1 15  deg.  An  85 
to  1()()  deg  range  can  be  furnished  on  order.  Maximum 
tem|)erature  settings  can  he  lowered  hy  a  concealed  ad¬ 
justment.  which  can  be  locked  to  prevent  tam|)ering. 

More  information?  Circle  Item  43  on  postcard,  page  105. 
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Baseboard  Diffuser 

A  warm  air  haselioard  dilTuser  is  availalde  in  2-  and 

1- ft  leiifilhs  from  Krilzi-r 
Ifadiant  (ioils.  Inc..  Chi¬ 
cago.  III. 

Made  of  20-gage  die 
forme<l  sheets,  the  dif¬ 
fuser  is  a\ailal»le  with  or 
without  a  da!n|)er.  The 
damper  perform>  I  h  e 
dual  fuintion  of  a  hal- 
ancing  and  -Imt-ofT  Made.  It  is  o|)erated  h\  a  le\er  action 
control. 

Where  additional  hasehoard  lengths  are  re(|uired. 
kno(  k-out-  in  the  diiluser  s  ends  pro\  ide  a  means  of  ex¬ 
tension.  The  ends  are  holted  together  after  the  front  cov¬ 
er!'  are  Miappe<l  o(T.  Scorings  iti  the  hottom  permit  fitting 
the  dilfu>er  to  th-'  suppU  hoot. 

More  information?  Circle  Item  44  on  postcard,  page  105. 

Plastic  Pipe 

A  rigid  pipe  is  being  extruded  from  pol\\in\l  chloride 
hv  American  Hard  Huhher  Co..  New  'fork.  N.  't  . 

Made  of  unplasticized  f*\  C.  the  pij'e.  called  l!i\iclor. 
has  an  impact  strength  of  2. .5  (Izodl.  atnl  the  material 
retains  its  strength  at  suh-zero  temperature^. 

Kesistant  to  electroKtic  <orrosion.  the  pipe  is  recom¬ 
mended  for  underground 
lines  as  well  as  plant  pip¬ 
ing.  It  can  al'o  he  s|)ecified 
for  food  and  beverage 
lines. 

Ifoth  pipe  and  fittings 
are  available  from  tin*  com- 
|>anv  in  size>  from  '  -j-  to 

2- in.,  in  standard  or  extra 
heavy  wall  construction 
(scheduh's  f(t  and  J!(f  Ilk'll. 

The  working  pressure  of  the  l^^-in.  extra  heavy  pipe  is 

psi.  and  that  of  the  2-in.  extra  heavy  |)ipe  is  2.5.5  j)si, 
at  Ttt  deg  K.  rinujgh  the  recommended  maximum  pres¬ 
sure  decreases  as  the  temperature  increases,  the  pipe  can 
be  used  safelv  and  will  retain  its  rigidity  at  temperatures 
as  high  as  H)((  deg  T  under  most  conditions. 

Diaphragm  valves  are  also  available  with  plastic  bodies 
in  sizes  from  ’  o-  to  2-in. 

The  plastic  is  1/6  the  weight  of  steel  and  the  weight 
of  aluminum.  It  can  be  cut  with  a  hack  saw.  atid  threaded 
and  assembled  with  standard  pipe  tools.  It  also  can  he 
fabricated  bv  hot  gas  welding  and  solvent  cement  weld¬ 
ing.  Welded  tank  liners  and  special  fabricated  erjuipment 
are  also  made  from  the  plastic. 

More  information?  Circle  Item  45  on  postcard,  page  105. 

Compressor  Is  Driven  by  Gas 

A  refrigeration  compressor,  that  can  be  driven  by  a 
gas  turbine  is  announced  by  A  ork  Corp.,  Industrial  Div., 
York,  Pa. 

Named  the  Turbomatic,  the  compressor  is  made  in  ca¬ 
pacities  ranging  from  115  to  350  tons.  It  is  particularly 


suited  to  areas  where  natural  gas  is  available  as  a  fuel 
for  powering  air  conditioning  ecjuipment.  In  this  type 
of  a|)plicatIon,  gas  ])iping  is  connected  directlv  to  the  tur¬ 
bine  drive,  thereby  eliminating  the  need  for  a  boiler. 

The  company’s  water  cooling  systems  incorporating  the 
new  compressor  are  factory  assembled  and  include  pre¬ 
fabricated,  inter-connecting  j)iping.  To  facilitate  hauling, 
rigging  and  erecting,  however,  the  sv  stems  are  partiallv 
dismantled  and  skidded  for  shipping. 

More  Information?  Circle  Item  46  on  postcard,  page  105. 


Air  Conditioning  Pump 

\  motor  mounted  centrifugal  pump  has  been  designed 
'pccificallv  lor  air  conditioning  service  bv  The  Deming 
(5)..  .''al  em.  Oh  io.  riie 
new  unit  is  also  suited 
to  general  circulatitig 
d  11  t  V  .  industrial  |)lant 
sc'rv  i(  e.  swimming  pools 
and  lawn  sprinkling. 

Sizes  range  from  l ;;  to 
5  hp  with  capacities  to 
1  16  gpm. 

Design  features  of  the 
|iump  include  a  bronze,  enclosed  tvpe  im|)eller;  a  renew¬ 
able,  bronze  wearing  ring;  a  stainless  steel  shaft;  and  a 
rotarv  tvpe  shaft  seal.  Its  casing  may  be  turned  for  hori¬ 
zontal  or  vertical  discharge.  The  suction  and  discharge 
nozzles  are  (  ast  integral  with  casing  and  threaded  for  pipe 
connections.  Drain,  vent  and  priming  connections  are  also 
prov ided. 

The  motors  are  ball  bearing,  single  or  three  phase, 
31.56  rpm  and  are  equipped  with  bearings  that  are  lubri¬ 
cated  with  grease. 

More  information?  Circle  Item  47  on  postcard,  page  105. 


Small  Pressure  Valve 

A  small  size  pressure  reducing  and  regulating  valve  is 
added  to  the  (lash  .'standard  line  bv  A.  \\ .  (lash  do., 
Decatur.  HI. 

Known  as  the  Type  335)1, 
the  valve,  which  is  .5'’s  iu.  high 
and  2'’.s  iu.  face  to  face,  pro¬ 
vides  pressure  control  of  air, 
water,  oil,  steam,  and  most 
liquids  and  gases.  Its  bodv 
and  trim  are  bronze;  the  seat 
and  diaphragm  are  bronze  or 
composition.  Available  sizes 
are  ’q  and  3^  in.  with 
screwed  ends  ( %  in.  on  spe¬ 
cial  order) . 

The  valve  can  operate  at  inlet  pressures  a*  high  as  400 
psi  at  150  deg  F  and  250  psi  at  4(K)  deg.  Fire  spring 
ranges  are  available  from  5  to  366  psi  deliverv  pressure. 

The  valve  can  be  supplied  with  a  pressure  gage,  mount¬ 
ed  in  either  of  the  two  outlet  connections.  Adjusting 
screws  are  available  with  square  head,  plastic  knob,  or 
wing  nut. 

More  information?  Circle  Item  48  on  postcard,  page  105. 
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Pumps  Move  Abrasive  Materials 

An  improved  line  of  eentrifugal-tvpe  pump?  designed 
for  tran?porting  mixture?  of  al)ra?ive  material?  ?ueh  a? 
a<h.  ?!ag  and  fl\  a?h  from  power  })lant?  and  coke  from 
pctr"leum  ])lant?  i?  an- 
miunccd  by  The  Allen- 
Sherman-HoffCo..\\  \iine- 
wood.  Pa. 

Known  a?  tlie  H\dro- 
seal  line,  the  pump?  are 
available  in  two  t\pe?  and 
many  size?.  One  tvjje  em¬ 
ploys  rubber.  Neoprene, 
or  other  synthetic  lining 
and  is  suitable  for  pumping  fine  solid  materials,  especially 
w  here  resistance  to  chemical  action  is  important.  A  second 
type  employs  hard  metal  alloy  wearing  parts  and  is  suit¬ 
able  for  handling  sharp  edged  solids  that  would  tend  to 
cut  the  softer,  non-metallic  linings. 

.\  small  stream  of  clear  water  flows  continuously 
through  the  clearance  spaces  between  the  rotating  impeller 
and  the  stationary  parts  into  the  shell  ( volute  I  and  .auction 
eye  of  the  impeller.  The  clear  water  protects  the  shaft, 
stuffing  box  and  suction  seal  from  abrasive-laden  water 
and  prevents  frictional  wear  and  the  enlargement  of  run¬ 
ning  clearances  between  moving  j)arts.  It  also  forestalls 
recirculation  of  the  solid-fluid  mixture  back  to  the  suction 
eye  of  the  impeller. 

Any  fixed  pumping  condition  can  be  maintained  with¬ 
out  changing  motor  or  pump  speed.  However,  a  change  of 
the  V’-belt  drive  ratio  w  ill  adapt  the  same  pump  to  a  range 
of  capacities  and  heads. 

More  information?  Circle  Item  49  on  postcard,  page  105. 

Nipple  Fittings 

Standard  and  extra  heaw  nipples  are  added  to  the 
An\il  Brand  line  of  steel  |tipe  fittings  made  b\  Pittsburgh 
Pipe  Coupling  (]<».,  Allis(»n  Park.  Pa. 

The  company  now  offers  a  standard  line  of  forged 
seamless  and  wrought  steel  j>ipe  fitting? — including 
couplings,  bushings,  nipples,  and  plugs  -through  <lis- 
tributors  to  the  plumbing  and  heating  trade. 

More  information?  Circle  Item  50  on  postcard,  page  105. 


Drinking  Fountains 

Drinking  fountains  designed  to  harmonize  with  modern 
architecture  and  to  j)revent  contamination  are  offered 
by  Plumbing  and  Heating 
Div..  American  Radiator  & 

Standard  Sanitarv  Corp., 

Pittsburgh,  Pa. 

Four  models  are  offered 
in  vitreous  china,  available 
in  seven  colors  and  white, 
with  non-tarnishing  Chrom- 
ard  fittings.  Thev  include: 
the  Calistoga,  a  high  hack 
model  with  push  button 
glass  filler;  the  Saratoga  ( illustrated),  a  wall-hung  model 
with  a  low’  back;  the  Sharon,  a  re-designed,  wall-hung 


model;  and  the  Tioga,  a  re-designed,  semi-rece.ssed  model. 

The  drinking  fountains  are  equipped  with  a  shield,  to 
prevent  direct  contact  with  the  nozzle,  and  an  anti-squirt 
device.  The  anti-squirt  device  is  a  slot  milled  horiz<mtally 
into  the  waterway;  if  the  nozzle  opening  is  ccoered.  water 
is  directed  through  the  slot  and  downward  into  the  bowl 
area. 

Measurements  of  the  four  drinking  fountain^  are  a? 
follows:  (lalistoga.  high  back.  14  x  22*/}  x  1.4  in.:  Sara¬ 
toga.  low  back.  14  x  TS*/}  x  14  in.:  Sbaron,  conq)act, 
14  X  10  X  14  in.:  and  I  ioga.  semi-recessed.  1  1  x  2(t0  'l() 
X  in. 

More  information?  Circle  Item  51  on  postcard,  page  105. 


Tower  Bleed-Off  Control 

A  triangular  weir  for  the  adjustment  and  eonlrol  cd 
bleed-off  in  cooling  towers  and  e\aporati\e  (  ondenscrs 
has  been  de\ eloped  ami 
{>atent;‘d  b\  Deadv 
(Tiemical  To..  Kansas 
(]it\.  Kan. 

4  he  weir  provides  a 
\ariable  ble(*d-off  for  the 
control  of  concentra¬ 
tions  and  also  act?  as  a 
skimmer  for  the  remoxal 
of  sus|)ended  .solids  and 
surface  trash,  such  a> 
dead  algae  and  slime.  Scale  deposition  and  corrosimi  can 
be  reduced  and  controlled  b\  xarying  the  concentrations 
and  using  j)roj)erlv  formulated  chemical  treatme!it. 

riie  unit  is  mounted  bv  cutting  and  threading  the  oxer- 
flow  i>ipe  so  that  the  as.sembled  height,  xxitb  the  xxeir.  xxill 
be  the  same  as  the  original  oxerlloxv  pi|)e.  I  he  volume  of 
bleed-off  is  controlled  bv  turning  the  sleeve  fitting,  thereby 
adjusting  the  dejith  of  the  nc»tch.  The  entire  unit  i'  ma¬ 
chined  fr<»m  Saran  plastic. 

More  Information?  Circle  Item  52  on  postcard,  page  105. 


Gas  Regulator  Assembly 

A  manual  shutoff  vaixe  and  a  regulator  xaixe  a'semblx 
( illustrated  I  are  introduced  bv  Major  Tontrol-  (a».. 
Corona,  Calif.  Kach  unit  is  made  of  aluminum  ami  is 
certified  by  the  AG  A. 

T  h  e  manual  shutoff 
valve-  for  furnaces  and 
heaters-  -is  available  in 
two  models:  the  C-4()() 
or  *  -j-in.  size  and  the 
C-40()  or  ’"^i-in.  size.  The 
regulator  valve  assembly 
is  made  up  of  the  C-.40() 
or  C-400  valve;  a  pilot  valve,  with  or  xxithout  thr<»ttle  ad¬ 
justment:  and  a  pressure  regulator. 

All  valve  parts  are  manufactured  in  the  companx  s  die- 
ca.sting  and  machine  shops,  which  enables  it  to  make  ship¬ 
ments  <lirect  to  appliame  manufacturers. 

More  information?  Circle  Item  53  on  postcard,  page  105. 

{Continued  on  pa  fie  126t 
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FIRST  LUTHERAN  CHURCH 

Glendale,  Calif. 

FINDS  IT  THE  ECONOMICAL  ANSWER  FOR 
ITS  RADIANT  PANEL  HEATING  SYSTEM 

Architect:  ORR,  STRANGE  &  INSLEE,  Los  Angeles.  General  Cont.; 
UNITED  LUTHERAN  CHURCH,  Represented  by  REVEREND  EDV/ARD 
SPIRER.  Heating  Cont.-.  HESS  BROS.,  N.  Hollywood.  Revere  Dist.: 
EDWARDS  SUPPLY  COMPANY,  N.  Hollywood  &  Azusa. 


On  this  job  the  5,000  feet  of  V2”  Type  L  Revere  Copper 
Water  Tube  in  standard  60'  lengths  meant  fewer  fittings.  The 
sure  stildering  of  copper  meant  tight  joints.  The  non-rusting 
qualities  t>f  copper  means  no  clogging  or  reduction  of  flow. 
\Vrap  up  all  the  advantages  of  using  Revere  Chopper  Water  Tube 
in  radiant  panel  heating  systems  and  you  have  an  installation 
that  is  low  in  cost  and  high  in  reliability.  Ask  the  contractors. 
'I'hey  say  copper  costs  less  than  rustable  materials  and  can 
be  depended  upon  to  perform  for  years. 


for  hot  and  cold  water  lines,  underground  service  lines,  proc¬ 
essing  lines,  drainage  and  waste  lines,  vent  stacks.  See  your 
Revere  Distributor  for  your  needs.  And  if  you  have  technical 
problems  involving  the  best  way  to  use  Revere  Copper  Water 
Tube,  one  of  our  Technical  Advisors  will  be  glad  to  help. 


REVERE  COPPER  AND  BRASS  INCORPORATED 


I'he  beauty  of  heating  a  church  by  radiant  panels  is  that 
traditional  as  well  as  modern  architectural  design  may  be  used 
W’ithout  having  to  allow  for  outlets  or  radiators.  It  is  the  number 
one  method  of  heating  churches  and  similar  permanent  struc¬ 
tures.  And,  when  installation  is  completed  panels  are  invisible. 

The  inherent  qualities  of  Revere  (Copper  Water  Tube  also 
make  it  the  choice  of  the  "t)n-the-baH”  architect  and  contractor 


r-ounded  by  Paul  Revere  in  I  SOI 
2.50  Park  Avenue,  New  York  17,  N.Y. 

Aiills;  Baltimore,  Md.;  Brooklyn,  N,  Y,;  Chicago, 
Clinton  and  Joliet,  III,;  Detroit,  Mich,;  Los 
Angeles  and  Riverside,  Calif,;  Sew  Bedford, 
.Mass.;  Seufort.  .irk.;  Rome,  N,  Y.  Sales  Offices 
in  Principal  Cities,  Distributors  Everyuhere. 
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( Continued  from  pyn^e  1 2 1 1 

Spun  Duct  Insulation 

\  !«eini-rigid  dutt  insulation  (le>ignt‘<l  for  application 
to  exterior  or  interi(»r  du<  t  surfaces  is  announced  Itv  Hald- 
win-ffill  Ct»..  Trenton, 

N.  .1.  and  ffuntington. 

Ind. 

Felted  from  spun  min¬ 
eral  \\(M)I  filters,  the  in- 
sulatittn  is  a\ailahle  in 
three  types:  plain:  with 
an  integral  vapor  har¬ 
rier  for  application  on 
<luct  exteriors:  or  ctiatcd 
with  Neoprene  for  a|)- 
plication  on  duct  interiors.  The  lUderw  riters'  label  has 
been  applietl  for  both  the  plain  and  Neoprene-coated  duct 
insulation. 

Composed  (tf  non-cellular.  spun  mineral  wool,  the  ma¬ 
terial  can  be  cut  with  a  knife  to  citnform  to  irregularK 
shaped  or  curved  surfaces.  It  will  not  absorb  moisture, 
but  when  applied  where  condensation  is  a  problem  the 
vapor  harrier  tvpe  should  he  used. 

Applied  by  anv  of  the  currently  acceptable  methods, 
the  insulation  comes  in  2f  x  iJ5-in  sheets  with  thicknesses 
of  1.  1*2  “  >''•  It  1'^^^  (lensity  of  6  Ih  per  cu  ft; 

a  thermal  conductivitv  of  0.21  Htu  (in.)  per  (hr  I  (sq  ft  ( 
(deg  F'l  at  75  deg  F.  and  will  withstand  temperatures  to 
150  deg. 

More  information?  Circle  Item  54  on  postcard,  page  105. 


Medium-Size  Incinerator 

A  4-bushel,  automatic,  gas-fired  incinerator  is  added  to 
Incinor  line  bv  Bowser.  Inc..  Incin¬ 
eration  I)iv..  Chicago.  111. 

In  announcing  the  new  m<»del.  the 
company  pointed  out  that  the  unit’s 
4-bushel  capacitv  is  intended  to  fill 
a  gap  between  the  small  home-tv  pe 
unit  and  the  larger  heavv  dutv  com¬ 
mercial  models. 

Known  as  the  Model  (7  the  incin¬ 
erator  is  suitable  b)r  small  com¬ 
mercial.  industrial,  and  institutional 
applications.  An  atmospheric,  rib- 
bon-ty|M*  flame  burner  is  used  in  the  unit,  which  is  com¬ 
pletely  automatic  and  apprctved  bv  the  AC  A  for  use  with 
natural,  manufactured,  mixed  propane,  and  FI*  gases. 

Specifications  and  performance  data  are  available  from 
the  manufacturer. 

More  Information?  Circle  Item  55  on  postcard,  page  105. 


Roll  Formers  Are  Modified 

Slip  roll  forming  machines  are  being  built  in  modified 
nntdels  for  forming  ohround  and  rectangular  sha|)es  bv 
Niagara  Machine  &  Tool  Works.  Buffalo,  N.  \.  Both 
power  ami  hand  operated  machines  can  he  efpiip|)ed 
with  this  feature. 


W  ith  optional  ecpiipmeiit.  the  slip  roll  formers  can 
alternately  produce  curved  and  (lat  surfaces  for  the  pro¬ 
duction  of  (dtround  tanks  and  containers,  round  cornered 
rectangular  pipe  sections,  and  similar  ohjj*cts. 

On  the  fein.  diameter  machine,  the  rear  roll  is  posi¬ 
tioned  pneumatically  between  two  limits  to  alternatelv 
form  t  urves  and  flats.  On  smaller  diam<‘t<‘i  machines,  the 
rear  roll  action  is  mechanical. 

A  lav  out  on  the  sheet,  with  markings  where  curve' 
begin  and  tmd.  is  all  that  i>  reipiired  as  a  guide.  Flat 
surfaces  are  formetl  into  curvt's  bv  the  continuous  rota- 
lion  of  the  rolls  during  radius  changes. 

l)t“s»  I iptions  of  the  new  modification,  as  well  as  the 
complete  line  of  slip  roll  forming  mat  bines,  are  contained 
in  Bulletin  77F. 

More  information?  Circle  Item  56  on  postcard,  page  105. 


Individual  Room  Thermostat 

A  tlu'rmostat  has  been  develo|ie<l  bv  Minneapolis-1  lon- 
evwell  Begulatoi  (a»..  M inm^apolis.  Minn.,  for  hotels,  mo¬ 
tels.  and  other  buildings  which 
re<piire  individual  room  tem¬ 
perature  control  when  occupied 
and  manual  setback  of  tempera¬ 
ture.  t(»  conserve  fuel,  when 
V  acant. 

riie  low -voltage  unit  consists 
of  two  thermostats  and  a  manu- 
allv -operated,  high-low  change¬ 
over  switch.  It  enables  maids, 
bellmen,  matiagers,  and  others 
to  switch  to  an  economical  tem¬ 
perature  setting  when  the  room  is  not  occupied  yet  gives 
guests  control  over  the  room  temperature  when  they  are 
in  the  room. 

The  high  setting  is  adjustable  between  (»7  and  75  deg 
F.  .\  sna|)  of  the  switch  at  the  base  of  the  control  changes 
to  a  fixed  (.55-degl  low  setting. 

Designated  T2‘.)B,  the  thermostat  can  he  u.<ed  to  control 
either  electric  radiator  valves  in  individual  room  tempera¬ 
ture  installations  or  to  monitor  motors  on  zone  valves.  It 
is  provided  with  a  locking  c<»ver  to  prevent  tampering.  Its 
dimensions  (including  sub-base  and  changeover  switch 
sliderl  are  .5^  j  in.  high,  hv  2  1.5/U»  ii\.  wide,  bv  20  16  in. 
deej). 

More  information?  Circle  Item  57  on  postcard,  page  105. 


Cooling  Pumps 

Close-coupled  air  conditioning  and  refrigeration  |)umps 
are  being  supplied  bv  Fancaster  I’ump  and  Mfg.  Co.. 
Inc.,  Fancaster,  l*a.  with  ceramic  seat  seals  as  .standard 
etpiipment  on  all  models  up  to  hp. 

Dt'signated  Tyj)e  M.  the  pumps  are  equipped  with 
bronze  inq)ellers  and  .shaft  couplers  in  addition  to  four- 
position  indexing. 

catalog  which  includes  a  de.scription  «»f  self-priming 
models  up  to  hp  is  available. 

More  information?  Circle  Item  58  on  postcard,  page  105. 

{Continued  on  pufie  12{>) 
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THE  MARK  OF  QUALITY 


tnfrild 

Engineered 

ASr  Dictrikufrinit 


Performance  GMO/uuiXiSjQd/ 
with  Venturi-Flo 
ceiling  diffusers 


1  Opposed-blade 
volume  control  operated 
through  face  ot  diffuser 


2  Allen  head  adjusting 
screw  raises  and  lowers  inner 
assembly  to  produce  deflections 
ranging  from  horizontal  ta  vertical 


Barber-Colman  guarantees  performance  of  Venturi-FIo  Ceiling 
Diffusers  when  they  are  used  according  to  published  data.  With 
Venturi-Flo  you  get  a  high  rate  of  aspiration  for  efficient  dif¬ 
fusion,  quiet  operation.  Deflection  and  opposed-blade  volume 
controls  are  quickly  and  easily  adjustable  after  installation.  Rigid 
construction  prevents  damage  during  shipping  and  installation. 
Select  from  a  w'ide  range  of  sizes  and  styles,  both  recessed  and 
surface  types.  Contact  your  nearby  Barber-Colman  Field  Office, 
or  write  .  .  . 


Barber -Oolman  Company 


DEPT.  F,  1102  ROCK  STREET,  ROCKFORD,  ILLINOIS,  U.  S.  A. 
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News  of  Equipment  and  Materials 

{Continuvd  from  12(>l 

Portable  Pump  and  Motor 

\  close-coupled.  poitaMe  electric  motor  and  pump  unit 
with  a  dry  suctio!i  lift  of  approximately  fifteen  feet  is 
made  by  Jabsco  I’umj)  (lo,.  linrbank.  Calif. 

Desifrnated  as  Model  the  unit  consists  of  a 

bron/e  self-primiii"  pump,  with  a  Neoprene  impeller, 
mounted  directh  on  the 
shaft  of  a  Vr-hp.  172.'>-rpm 
electric  motor.  incor|)orat- 
inj:  a  vacuum  switch  that 
automatically  stops  the  mo¬ 
tor  when  the  liquid  suppU 
i  nns  di  \ . 

I  he  pump  max  be  oper¬ 
ated  untenderl  and  x\ill.>-hut 
off  automatically  when  the 
pumping  job  is  finished.  It  has  ^  ^>-in.  inlet  and  outlet 
ports  that  are  de>igned  to  accommodate  standarrl  garden 
hose  couplings. 

I  he  pump-motor  combination  is  UM-d  for  general  trans¬ 
fer  a|)plications  in  marine,  farm,  indu^trial.  and  chemical 
iiulustries.  It  iqierates  on  1  |.7-\,  t>0-c\cle.  single  phase  a-c. 

With  a  capacitx  of  10  gpm  against  a  10-ft  head  the 
pump  is  suitable  for  use  uji  to  20  ]»si.  I  he  overall  assembly 
measures  6^  o  x  IfW.  \  1(»  in.  high  and  weighs  approxi- 
matelx  twenty-sexen  pounds.  It  is  sold  complete  xvith  a 
(i-ft  motor  cord. 

Ilulletin  2187  gixes  the  s|K‘cifications  of  the  unit. 
More  information?  Circle  Item  59  on  postcard,  page  105. 

Hot  Water  Boiler 

A  hot  water  boiler  is  available  in  nine  models  from 
itax|)ak  Co..  Inc..  FI  Monte.  Calif., 
for  radiant  panel  baseboard,  radia¬ 
tor.  and  convei  tor  heating  sxs- 
tems. 

Moilels  are  also  available  to  sn|)- 
l»lx  restaurants  and  other  commer¬ 
cial  establishments  xxith  loO-deg 
F  water  and  to  provide  large  rpian- 
tities  of  XX arm  water  for  sx'  imming 

]  tools, 

Cas-fired.  the  boilers  are 
e(|uip}jed  with  automatic  safetx 
controls.  They  are  ajiproxed  bx 
\C A  and  are  made  to  complx  xxith  the  ASMF  code. 

(Catalog  No.  (>~  lists  the  specifications  ami  dimensions 
of  the  boiler.s. 

More  information?  Circle  Item  60  on  postcard,  page  105. 

Improved  Pump  Bearing 

An  adjustable  thrust  ami  guide  bearing  made  of  Teflon 
has  been  developed  by  Kco  Kngineering  Co.,  Newark. 
N.  J..  for  its  standard  line  of  Tyjxe  20  alloy,  submersible, 
rer.trifugal  pumps. 

The  fluid  pumped  acts  as  the  lubricant  since  the  Teflon 
bearing  is  in  rotational  contact  with  a  Teflon  sleeve  on 
the  pump  shaft.  Thus  the  user  is  not  confronted  with  the 


possibility  of  lubrii  ant  l  ontamination  or  bearing  failure 
due  to  impro)H'r  or  lack  of  lubrication. 

Weighing  less  than  100  lb.  the  entire  pum|i  unit  i' 
portable  and  can  be  moxed  bx  lift  truck  for  dist  barging 
xats  or  tanks  at  different  locations.  One  pump  can  handle 
dissimilar  chemicals  since  it  is  m»t  limited  by  choice  of 
b«-aring  materials  or  lubricants.  I'hc  combination  of  l  x  pc 
2<l  >taiidess  steel  and  chemicallx  inert  Teflon  permit- 
u<ing  the  pum|)  for  .-exere  c<trro-ixe  mtx  ice. 

The  Icllon  permit>  the  pump-  to  be  chemicallx  or 
steam  sterilized,  or  both,  xxithout  the  need  for  disassrmi- 
filing  the  bearing.  I'he  xerticallx  s|)lit.  tapered  bearitig. 
identifi«‘<l  as  the  Collecton.  is  adjustable  xvith  a  threaded 
Teflon  lock  nut  and  is  similar  in  action  to  a  machine  tool 
collet.  This  txpe  of  assend)lx  permits  the  remoxal  of  the 
hearing  compommts  xxithout  <lisliirbing  tiu*  |imnp  >haft. 
impeller  setting,  or  }»um|»  housing. 

Furnished  in  heights  to  ()(>  in.  from  the  base,  the  pump- 
are  furnished  xxith  statically  and  dynamicallx  balanced, 
closed  or  semi-open  impellers.  Maximum  parti(  le  size 
xvhen  handling  suspensoids  or  slurries  is  1/1(»  in.  Capaci¬ 
ties  to  1.7  iii'd  heads  to  .70  ft  are  offered. 

More  information?  Circle  Item  61  on  postcard,  page  105. 


Air  Contaminant  Collector 


An  instrument  xxhich  enables  the  measurement  of  air¬ 
borne  contaminants  taken  from  large  samples  of  air  ha- 
been  dexeloped  bx  Mine  Safetx  Appliances  Co..  I*itt.<- 
burgh.  I’a.  1  he  instrument  is  u-ed  to  collect  contamitiants 
to  be  weighed  and  analx/<-d  in  connec  tion  xxith  industrial 
hxgiene  or  air  |»ollution 
preddem-. 

\  feature  of  the  instru- 


ment.  knoxxn  as  the  Fixt- 
Flo  air  -ampler,  is  an  au¬ 
tomatic  fictxx  control 
xxhich  compensates  for 
changes  of  filter  resistance 
caused  bx  collected  ma¬ 
terial. 

Automatic  control  of  air  floxx  rate  is  provided  by  a 
eompen-ating  dam|>»‘r  in  a  bx|»ass  duct  for  unfiltered  air. 
Filtered  air  enters  a  plenum  chamber  and  jtasses  through 
a  fixed  orifice  in  a  .spring-loaded  diaphragm  plate.  As 
filter  resistance  increases,  pressure  in  the  plenum  chamber 
decreases,  thus  releasing  the  diaphragm  jdate  to  close  a 
switch  that  start-  the  bxpass  damper  motor.  I  In*  damp(‘r 
reduces  the  bypassed  air  floxv.  thereby  increasing  suction 
thretugh  the  filter,  ('.hanges  in  supply  voltage  also  cause 
dam|»er  operation  to  increase  or  decrease  the  by|)a.ssed 
air  floxx  and  thus  maintain  con-taut  air  fh»xx  xolume 
through  the  filter. 

A  variety  <tf  filter  media  can  be  used  xxithout  ktioxx ledge 
of  their  s|H‘cific  resistances.  Filters  can  be  cut  from  bulk 
material.  Any  of  three  floxv  rates  may  be  .selected  by  the 
user:  17.  .70.  and  .70  cfm.  The  .-ampler  is  7*4  x  j  x  17 
in.  and  weighs  b  lb.  It  operates  frmn  a  110-v.  (»0-cxch‘ 
power  supply. 

More  Information?  Circle  Item  62  on  postcard,  page  105. 

(Conliniifd  on  jxifir  1.70  I 
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How  new  heating  and  ventilating  system 
cuts  schoolroom  construction  costs . . . 


Eo  ■  f  Gg  Hh  Ii  . Jj  Kk_  U 

Ss._.Tt  UjJ  Vv  Ww_  /'/  Zz 


Dunham  VAKI-AIK  l.'nit,  concealed  in  mixing 
flue  behind  blackboard,  mixes  fresh  and  recircu¬ 
lated  air — silently  diffuses  it  to  classroom  through 
overhead  grille. 


Dunham  VARI- AIR— designed  to  help  the  *^hard- 
pressed**  budget . . .  and  save  valuable  floor  space 

School  construction  costs  can’t  go  anywhere  but  down  when  Dun¬ 
ham  VARI-AIR  heats  and  ventilates  classrooms.  This  new  system 
satisfies  all  health  and  comfort  standards  .  .  .  does  it  at  a  cost  that 
meets  with  full  approval  of  any  school  board  member. 

In  addition  to  healthful,  silent  heating  and  ventilating,  VARI- 
AIR  puts  school  air  conditioning  within  easy  financial  reach  of 
construction  budgets.  This  optional  use  of  VARI-AIR  can  be  eco¬ 
nomically  provided  for  when  the  system  is  installed. 

Offers  Numerous  Advantages 

Loiter  Costs:  Dunham  VARI-AIR  eliminates  need  for  in-the- 
room  cabinet  ventilators  .  .  .  provides  greater  savings  in  classroom 
heating  construction  costs.  Total  absence  of  complex  controls  saves 
both  first  and  maintenance  costs. 

Minimum  Temperature  Variations:  Dunham’s  centralized 
tem{)erature  control  system  holds  room  temijeratures  within  pre¬ 
scribed  limits  by  automatically  compensating  for  weather  change 
and  heat  loss. 

Space  Saver:  No  floor  space  in  classroom  is  given  over  to  either 
heating  or  ventilating  with  a  Dunham  VARI-AIR  system. 

How  VARI-AIR  Operates 

Only  three  primary  parts  to  the  system.  VARI-AIR  Units  are 
concealed  in  wall  spaces,  mix  fresh  and  recirculated  air  and  diffuse 
it  into  classrooms. 

Heating  and  Ventilating  Unit— generally  one  to  the  entire  sys¬ 
tem —  pulls  in  fresh  outside  air,  tem{)ers,  filters  and  discharges  it 
through  a  tunnel  or  ceiling  plenum  to  the  VARI-AIR  Unit. 
Radiation — Dunham  THERMO  VECTOR®  "along-the-wall” 
radiation  saves  floor  space  and  provides  all  necessary  heat  whether 
used  with  steam  or  hot  water. 

For  complete  information,  contact  any  Dunham  Representative 
or  mail  the  coupon. 


Dunham  Finned-Pipe  Radiation  runs 
along  outside  walls,  under  windows  to 
eliminate  chilling  downdrafts,  save  pre¬ 
mium  classroom  floor  space. 


Dunham  Heating  and  Ventilating  Unit 
pulls  in  outside  fresh  air  and  tempers,  fil¬ 
ters  and  discharges  it  through  a  tunnel  or 
ceiling  plenum  to  VARI-AIR  Units. 


Dunham  VARI-VAC^  Temperature 
Controls  provide  centralized  operating 
station  for  all  system  settings  and  read¬ 
ings.  This  electronic  “brain”  helps  system 
save  up  to  40%  on  fuel. 


DunHflm 


HEATING  &  COOLING 
EQUIPMENT 


RADIATION  •  CONTROLS  •  UNIT  HEATERS  •  PUMPS  •  SPECIALTIES 
C.  A.  DUNHAM  COMPANY  •  CHICAGO  •  TORONTO  •  LONDON 


C.  A.  DUNHAM  COMPANY 

l)<‘pt.  .\CH\'-6.  400  W.  .Madison  Street 

Chicago  6,  Illinois 

Please  sr-ntl  \’.\HI-.\1K  literature. 

Name _ 

Company _ 

Address _ 

City _ Zone _ State. 
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{Continued  front  jxi^e  12J>I 

Room  Cooler  Fan 

A  0-l»la(lt*(l  fan  with  rodiicrtl  axial  depth  has^  heeii  de¬ 
veloped  hy  rile  Torringtoii  Mfg.  Co.,  Torrington,  C.onn.. 
)>i  iniai  ily  as  a  eoiulenser  fan 
(  with  a  slinger  ring  I  in 
room  air  eonditioners. 

\\ailahle  also  \^ith  four 
hlades.  the  Tv  pe  (]-12-(i  ax¬ 
ial-tv  pe  imjKdler  has  a  12-in. 
tip  diameter  and  ean  he  used 
with  either  a  solid  or  ruh- 
her-hnshed  huh. 

\\  ilh  or  without  the  sling- 
er  ring  >hown  in  the  photo, 
the  fan  may  he  ohiained  in  a  variety  of  pitches.  The  (<- 
Mailed  model  ineludes  three  2-Maded.  one-piece  section' 
nested  together  and  M'cured  l>v  the  huh.  I  he  slinger  ring 
is  made  in  one  piece,  and  the  >linger-ring  tabs  are  part 
of  the  hlades  themselves. 

d  he  axial  de|»th  of  faii>  in  the  serie>  varit>  from 
1  l.”>  I (t  to  d  5/ ir>  in. 

More  Information?  Circle  Item  63  on  postcard,  page  105. 

Low  Temperature  Compressors 

\  line  of  motor-compressors  for  low  temjierature  com¬ 
mercial  refrigeration  is  introduced  hy  Co|)eland  Kefrig- 
eration  Corp..  Sidney.  Ohio. 

I  he  line  includes  four  air-cooled  models  in  1.  l^o.  2. 
and  .‘t-hp  sizes.  A  fifth  model,  5-hp.  is  water-cooled.  1  he 
motor-compressors  are  designed  for  F-12  refrigerant. 

1  he  recommended  evaporating  temperature  range  is 
from  -—10  to  —40  deg  F  on  the  1.  P  ^>,  2.  and  o-hp 
models  and  0  to  —40  deg  on  the  3-hp  model. 

More  information?  Circle  Item  64  on  postcard,  page  105. 


Small  Automatic  Boiler 


\  packaged,  automatic,  low-pressure  hoiler  lor  oil  and 
gas  firing  is  announced  hv  Orr  &  Semhower.  Inc..  Read¬ 
ing.  I’a. 

Named  I’ower-I’ak.  the  hoiler  is  designed  to  provide 
steam  or  hot  water  heating  or  hot  water  service  with  pow¬ 
er  demands  of  10.  1.5,  20  and  25  hp.  It  may  he  u.^ed  in 
such  applications  as  smaller  schools,  office  huildings. 
apartments,  greenhouses,  hospitals,  and  churches.  It  is 
also  intended  for  aiixiliarv  use  in  large  industrial  plants 
and  warehouses. 

The  hurner  is  mounted  on  the 
hoiler.  and  the  ignition  trans¬ 
former  is  mounted  on  the  air 
plenum.  On  oil-fired  models,  a 
single  motor  drives  hoth  the 
forced  draft  hlower  and  the  fuel 
pump. 

I^afety  valve,  pressure  con¬ 
trol.  and  gages  are  accessible  on 
the  top  and  at  the  side  of  the 
hoiler;  the  motor  starter  is  lo¬ 
cated  at  the  right  of  the  motor  itself.  Located  below  the 


reniovahle,  insjH*ction  and  cleaning  door  at  the  Iroiit  of 
the  hoiler  is  a  peep  sight  through  which  the  combustion 
process  may  he  observed. 

At  the  hack  of  the  hoilc'r  above*  the  stack  connection 
outlet,  provision  is  made  for  tank  or  tankless  heating  coils, 
which  may  he  added  for  hot  water  service  to  baths,  wash¬ 
rooms.  and  other  outlets.  The  return  connection  is  on  the 
side  of  the  hoiler  at  the  water  line,  and  a  blowdown  oi 
drain  connection  is  built  in  at  the  bottom  of  the  boiler. 

The  Itl-lip  oil-fired  unit  is  (d  in.  long.  .31  in.  wide,  and 
in.  high,  and  weighs  IT-it)  lb.  I  he*  25-hp  hoih‘r  is  <!(>  \ 
.3()  X  74  in.  and  weighs  2!!0()  lb. 

The  gas-fired.  Itl-lip  unit  measurc-s  (»7  x  .3  I  x  (>(»  in.  and 
weighs  17.5t)  lb.  Hie  25-hp  unit  is  d2  \  .'>()  x  «  1  in.  and 
wc'ighs  2o()l)  lb. 

I  jiuipiied  w  ith  forced  dralt.  the*  unit  meets  \SM1.  stand¬ 
ards  of  five*  scpiare  fec*t  of  h(>ating  surface  pc“r  boilc'r 
horse-power  throughout  its  full  range. 

More  information?  Circle  Item  65  on  postcard,  page  105. 


Double  Apron  Bathtub 

A  two-sided  bathtub  with  a  ccniipletelv  finished  apron 
on  c-ac  h  side  is  available-  from  \lliancc‘\\  arc-.  Inc..  .Mli- 
ance-.  ( )hic». 

Named  the  .\lliancc-. 
the  bathtub  serve-s  two 
bathrooms,  each  bath¬ 
room  complete  w  ith  onc- 
or  more  lavatories  and 
watc-r  closets. 

\fter  installation,  tbe- 
bathtub  has  a  sliding 
opacpie  shower  door  rid¬ 
ing  a  track  on  c-ach  rim.  c-nc|osing  the-  bathtub  from  eithc-r 
or  both  sidc*s.  It  niakc-s  pccssible  two  complete-,  full  size- 
bathrooms  in  little  more  .'pace  than  formerly  was  rccpiired 
for  one-,  riie  two  sliding  doors — one  on  c-ach  'ide  put 
the  bathtub  in  the  jirivatc-  use  of  eithc-r  bathroom  as  dc-- 
sirc-cl. 

W  hc-re  space  and  cost  arc-  |iroblems.  the  bathtidc  makes 
it  possible  to  |)lan  two  bathrooni.s  where  otherwi'C-  onlv 
one*  could  have  bc-c-n  coiisidc-rc-d. 

More  information?  Circle  Item  66  on  postcard,  page  105. 


Cold  Galvanizing  Compound 

\  cold  galvanizing  compound,  callc-cl  Drygalv.  that  jirc-- 
vc-nts  rust,  protects  iron  and  stc-el  surfaces,  and  repairs 
damagc*d  galvanizing  is  placc-d  on  the  market  by  Americ  an 
Solder  &  Flux  Co..  IMiiladelphia.  I’a. 

\p|ilic-d  like  paint  eithc-r  with  a  bru^-h  or  spray  gun. 
the-  compound  produces  a  coating  with  a  high  ])ro|iortion 
of  metallic  zinc — a|)proxiniatc-Iv  in  the  dric-cl  film, 

riiis  coating  affords  the  same  protc-c  tion  as  galvanizing. 

Non-toxic-,  the  c-ompound  clric*s  to  the  touch  in  15  to  .3(1 
minutes  and  ean  he  second  coated  or  painted  in  }!  hour'. 
It  will  withstand  teni|ieratures  up  to  .3‘)2  deg  f'  for  a 
liniitc-d  time  so  that  it  can  be  usc-d  in  manufacturing 
procc-ssc's  where  high  tempe-ratures  are  nc*cessarv. 

More  information?  Circle  Item  67  on  postcard,  page  105. 

{Continued  on  pa  fie  1,32  I 
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Here’s  the  right  start  for  a  custom -engineered  heating-cooling  system 


You  complete  the  picture  hy  specifying  additional 

components  to  meet  exact  joh  requirements 


REZNOR 

CABINET 

BLOWER 


REZNOR  SECTIONAL 
DUCT  FURNACE 


•  Four  sizes— air  deliveries  range  from 
1000  to  8000  CFM 

•  Built-in  filter  racks 

•  Removable  panels  allow  easy  access  to 
filters  and  drive 

•  Standard  height  on  all  duct  flanges, 
matches  that  on  furnaces,  facilitates 
duct  connections 

•  Each  blower  is  exact  match  for  one  fur¬ 
nace  section,  as  required  for  heating  only 

•  Larger  blower  with  by-pass  duct  easy  to 
install  where  addition  of  cooling  equip¬ 
ment  necessitates  large  air  deliveries 


•  Four  sizes  — 150,000,  200,000, 
250,000  and  300,000  BTU 

•  Sections  may  be  installed  side-by- 
side  and  in  multiple  banks  ta 
achieve  system  capacities  of  more 
than  2,500,000  BTU 

•  Maximum  section  weight  of  315 
pounds  eliminates  installation 
problems  on  large  capacity  systems 

•  Threaded  mounting  tubes  inter¬ 
changeable  for  suspended  installa¬ 
tion  or  base  mounting 

•  For  use  with  any  type  of  gas 


•  Interchangeable  snap-out  plates 
for  vertical  or  horizontal  flue  con¬ 
nections 

•  Built-in  draft  diverter  is  reversible 
so  thot  flue  connection  may  face 
in  either  direction 

•  Controls  may  be  located  on  end 
or  side  as  preferred 

•  Designed  for  air  flaw  in  either  di¬ 
rection 

•  Stainless  steel  or  aluminized  steel 
heat  exchanger 

•  Rugged  steel  construction  .  .  grey- 
green  Perlite  baked  enamel  finish 


THERE  IS  NO  "EQUIVALENT" 

FOR  REZNOR  GAS  HEATERS 

THE  Wa 


THE  WGQ£p*S  largest-selling 


REZNOR 

MANUFACTURING  CO.,  64  Union  Street,  Mercer,  Pa. 

Please  send  me  bulletins  giving  complete  specification  information  on 
Reznor  sectional  duct  furnaces  and  cabinet  blowers 

NAME 

TITIF 

COMPANY 

STREET 

CITY _ 

STATE 
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News  of  Equipment  and  Materials 


[Conlinued  from  i)age  130) 

Commercial  Exhausters 

Standard  and  heavy  duty,  commercial.  })o\\er  exhaust¬ 
ers  have  been  developed  hy  Ouickdraft  ('o,.  (]anton.  Ohio, 
for  handling  industrial  \e!it- 
ing  applications  and  commer¬ 
cial  heating  jdants  without 
exposing  fan  blades  and 
motors  to  exhaust  gases. 

Mounted  outside  the  ex¬ 
haust  units,  fans  and  motors 
run  in  clean  ro(»m  air  or  in 
ducts  that  supply  clean  out¬ 
side  air.  The  unit  is  designed 
to  direct  air  into  a  conical 
jet  that  draws  exhaust  gases 
into  the  unit  and  forces  them  into  the  atmosphere. 

I  he  power  exhausters  do  not  require  a  >tack  for  either 
industrial  venting  or  heating  plant  installations.  When 
|)crmitted  hy  local  codes  the\  can  he  used  to  exhaust 
through  building  walls  or  roofs. 

I  he  units  are  built  in  eight  sizes  for  \ent  diameters 
of  12.  14.  1().  1J>.  20.  22,  24,  and  30  in.  Ftir  exhausting 
direct  to  the  atmosphere  or  into  standard  stacks  and 
chinme\s.  ca|)acities  range  from  23(>0  to  14.(»l()  cfm. 
S{)ecial  exhausters  can  he  made  for  handling  greater 
capacities. 

Detailed  information  and  engineering  data  on  both 
commercial  and  residential  models  are  published  h\  the 
companv. 

More  information?  Circle  Item  68  on  potscard,  page  105. 


Oil  Pump  and  Heater  Sets 

Fuel  oil  pump  and  heater  sets  that  control  the  pressure 
and  viscosity  of  heavy  industrial  fuel  oil  for  better  com¬ 
bustion  results  are  available  from  W  alter  11.  Kagan  Co.. 
Inc.,  Philadelphia.  Pa. 

Designed  to  prevent  many  condmsion  <lifriculties 
brought  about  by  improper  field  assembled  combinations, 
the  sets  heat  up  t<t  300  deg  F.  pump  to  400  psi.  and 
handle  capacities  to  .3(K)0 
gph.  Single  or  duplex  sets 
can  be  obtained  for  steam 
or  electric  dri\e  and  du¬ 
plex  electro-steam  sets  are 
also  available  providing 
for  electrical  failure  by 
incorporating  one  steam 
pump  and  one  electric  motor  driven  pump. 

The  sets  exceed  the  minimum  requirements  of  the 
burner  with  an  adequate  safety  factor  to  provide  for 
eventual  mechanical  wear  and  future  demand  increases. 
-Ml  parts  requiring  maintenance  are  accessible,  and  only 
a  few  connections  have  to  he  made  for  installation. 

Accessories  for  control  and  adjustment  include  suction 
and  discharge  pressure  and  temperature  indicators,  relief 
valves,  oil  suction  and  discharge  strainers.  A  welded  steel 
base  is  provided  with  complete  assembly,  piping,  and 
w  iring. 

More  information?  Circle  Item  69  on  postcard,  page  105. 


Air  Conditioner  Line 

A  line  of  packaged  air  comlitioners  is  <»lTered  b\ 
Koch  Refrigerators.  Inc..  Kansas  (lity,  Kan.  The  line 
includes  3,  .3,  10-  13-hp  models.  The  cabinet- 

are  finished  in  a  copper  colored 
enamel  to  blend  with  contempor- 
ar\  color  schemes. 

So  that  installations  ma\  be 
adapted  to  varioii.'^  space  or  tem¬ 
perature  conditions,  the  water, 
electrical,  and  drain  connections 
can  be  bretugbt  out  tbrough  either 
side  depending  upon  tin*  cabinet's 
lo(ation.  Ihe  separately  framed 
fan  st*ction  mav  be  rotated  for  t<qt- 
vertical,  front-horizontal,  or  back- 
horizontal  discharge  of  air.  1  he 
grille  in  the  plenum  is  equipped 
with  indi\idual.  adjustabb*  louvers  -o  that  air  can  be 
accuratelv  directed  up.  «lov\n.  or  to  eitbci  >idc. 

Facb  air  conditiotiei  is  available  equipped  for  citbci 
water-  or  air-cooled  installations  and  mav  la*  u-ed  with 
citv  water  or  cooling  tower-.  I  In*  3-  and  .3-hp  model-  n;av 
be  furnished  either  single  or  three-phase;  all  larger 
models  Kt.  and  13  bpi  are  tbrec-pba-e  and  have 

a  ventilating  fan  for  use  in  mild  weather. 

In  order  that  the  same  unit  can  be  used  lor  beating, 
the  conqianv  offers  (qttional  beating  coil-;  one-  or  two- 
row  steam  or  hot  water  coil.-  mav  la*  installed  at  the 
factorv  or  added  to  the  unit  after  it  is  in.-talled.  Tin*  com¬ 
panv  also  prov  id{*s  matching  air-cooled  conden-er-.  water 
towers,  and  |)umps. 

More  information?  Circle  Item  70  on  postcard,  page  105. 


Pitless  Well  Unit 

\  |)itle.ss  tv})e  well  unit  has  been  designed  bv  Raker 
Mlg.  (’o..  Fvansvillc.  W  is.,  to  meet  strict  sanitarv  well 
codes  of  .'•'tate  Hoards  of  Health  for  _ 

Designate*!  Monitor  I  H.  tin*  piticss  I 
units  provide  an  unbrok**n  extension  F  ^ 

of  the  well  casing  to  above  the  ^  MUT 
ground,  leaving  in»  plac**  for  contam-  1  Bp— 
illation  to  enter.  Ihev  an*  available  ♦, 

in  3' 2-  4^  g.  (k  and  !!-fl  burving  ^ 

d<*pth.s  taiqied  for  a  4-in.  well  casing 
but  can  also  b«*  busln‘d  for  smaller  JHpiB 
wells.  The  units  feature  a  3-in.  upper 
casing  that  |>ermits  a  4-in.  opening  to 
give  access  for  drilling  tools  and  well  screens. 

The  units  are  ecpiippcd  with  an  air  charging  sv.stcm 
which  automaticallv  supplies  air  t*»  prevent  water  l<»gging 
«*f  the  tank. 

The  companv  manufacturi*s  the  pitless  units  for  all 
tvpes  and  makes  of  pumps:  for  any  frost  level  depth  up 
to  J!  ft:  and  for  any  well  casing  diameter  up  to  b  in. 

Illustrated  literature  with  details,  sjiecifications.  ami 
•  iitawavs  is  available. 

More  information?  Circle  Item  71  on  postcard,  page  105. 

{Conchuled  on  ixipr  131) 
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Specially  Engineered,  Compatible  Blower  Components  . . .  The 
Reason  For  Outstanding  Peerless  Performance  and  Quality! 


•  This  is  the  Peerless  Backward  Curve 
Blower,  one  of  the  workhorses  of  the  depend- 

»able  Peerless  line.  Like  all  Peerless  units,  it's 
designed,  engineered  and  manufactured  com- 
pletely  at  Peerless  .  .  .  motor  and  all.  It  is 
complete  control  from  components  to 
niffn  finished  unit  which  enables  us  to  uncondi¬ 
tionally  guarantee  every  fan  and  blower  we 

®make.  Each  component  works  in  perfect 
harmony  with  the  other  to  give  quiet,  trouble- 
free  performance. 

Write,  Wire  or  Phone  Us  Today! 

Ask  for  Bulletins  SDA-160  or  SDA-200 

FAN  AND  BLOWER  DIVISION 

THE  COMPANY 

FANS  .  BLOWERS  •  ELECTRIC  MOTORS  .  ELECTRONIC  EQUIPMENT 
WARREN, OHIO 


Peerless  Backward  Curve  Blowers  can  be  specified 
with  confidence.  They  are  thoroughly  tested  accord¬ 
ing  to  test  codes.  They  meet  PFMA,  NAFM  and 
NEMA  standards.  Scores  of  them  are  operating  in 
schools,  hospitals,  other  buildings  and  government 
installations  all  over  the  nation.  We  are  used  to 
producing  to  customer  or  government  specifications. 


THE  PEERLESS  ELECTRIC  CO. 

1400  W.  MARKET  ST..  WARREN  OHIO 

Q  Send  me  Bulletin  SDA-160. 

Q  Send  me  Bulletin  SDA-200. 


ADDRESS . . 
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{('onchtded  from  pa  fie  1321 

Small  Diameter  Pipe  Cutter 

A  portable  tlaine  cutting  and  pipe  beveling  machine 
tor  small  diameter  pipe  (Po  to  4  in.)  is  announced 
by  H  &  M  Pipe  Beveling  Mat  bine 
Cio..  Tulsa,  OkJa.  The  smaller 
machine  weighs  7^  •_>  lb  and  is 
constructed  on  the  same  design 
principles  as  larger  models. 

Emplo)ing  the  same  split-gear 
horseshoe  principle  which  char¬ 
acterizes  the  company’s  larger 
units  (for  pipe  up  to  36  in.),  the 
smaller  model  allows  its  oper¬ 
ator  to  place  the  machine  on  con¬ 
tinuous  pieces  of  J)ipc.  A  quick- 
operating.  boomer  straj)  speeds  up  the  process  of  changing 
the  machine  from  one  piece  of  jjipe  to  another. 

(ihanging  the  unit  from  one  size  of  pipe  to  another  is 
done  by  replacing  adapters,  properly  idenlified  for  the 
various  pipe  sizes.  .Any  plain-barrel  machine  cutting  torch 
may  be  used  with  the  unit. 

More  information?  Circle  Item  72  on  postcard,  page  105. 

Truck  Hoist  Lifts  500  Lb 

A  hand-operated,  portable,  truck  loading  hoi>t  is 
available  through  dealers  of 
Hoist  I)iv.,  Hurtchaell  Heat¬ 
ing  (io..  Portland.  Ore. 

Designated  Model  JF  Paci¬ 
fic.  the  hoist  can  lift  .500  lb 
with  less  than  a  30-lb  pull  on 
the  crank.  .A  .special  snatch 
block  is  available  which  fur¬ 
ther  reduces  the  crank  effort. 

rhe  hoist  mav  be  removed 
from  the  mast  well  to  provide 
a  clear  truck  bed.  It  mav  be 
used  on  a  shop  dollv  as  well. 

I  he  unil  is  a  companion  item  to  the  compain  s  1000- 
lb  capacitv  power  hoist,  which  has  been  on  the  market 
several  \ears. 

More  information?  Circle  Item  73  on  postcard,  page  105. 


Sheet  Metal  Rivet 

A  blind  rivet  for  fastening  sheet  metal  i>  being  made 
bv  Huck  Mfg.  (]o.,  Detroit.  Mich. 

('.ailed  the  Daisy  because  its  driven  appearance  closelv 
resembles  that  flower,  the  rivet  is  comprised  of  a  hard 
aluminum  pin  with  five  cutting  edges  and  a  hard  alumi¬ 
num  sleeve  with  a  large  or  small  washer  flange,  as  desired. 

The  assembled  rivet  is  inserted  into  a  blind  hole  from 
the  driving  side.  .A  tool  is  then  used  to  pull  the  pin  head 
through  the  sleeve,  splitting  the  sleeve  into  five  levers 
which  spread  and  curl  back  against  the  blind  side,  pulling 
the  work  together  and  holding  it  braced,  over  a  large 
bearing  area.  In  the  same  operation  a  swaging  anvil  flitws 
the  outer  collar  material  into  the  locking  gretoves  on  the 
|)in  and  breaks  off  the  excess  rivet  [tin  leaving  a  stub. 


Because  of  tbe  wide  bearing  surfaces,  tbe  rivet  ran  be 
used  without  careful  attention  to  hole  size  and  will  with- 
-tand  substantial  loads  in  shear  or  stress. 

The  rivets  can  be  in.stailed  bv  an  unskilled  operatoi 
with  either  a  mechanical  hatnl  tool  or  |)neutuatic  driving 
tool. 

More  information?  Circle  Item  74  on  postcard,  page  105. 


Radiation  Element 

A  steel  fin  element  for  commerc  ial  radiatcu'  is  an 
nounced  bv  Sebemen- 
auer  Mfg.  (a>rp..  Hol¬ 
land.  Ohio. 

The  element  i>  a  com¬ 
bination  of  3’  I  \  3'  |- 
in.  fins  on  a  1  ’  j-in.  iron 
|)ipe  witb  4o  fins  pcT  ft. 

Kach  fin  has  a  collar 
which  makes  contact  be¬ 
tween  fins  for  propcT 
spacing.  It  also  serves  as 
a  bond  against  loosening,  fbe  element  can  be  installed 
bare  or  with  anv  of  six  of  the  companv's  cover  condcina- 
tions. 

The  company  is  also  introduc  ing  a  new  method  of 
pac  kaging  the*  element  lengths.  Kvery  section  has  a  thick 
c‘ncl  protec  tor  that  is  reniovable  and  prevents  jMissiblc* 
thread  damage  in  shipping  or  stocking. 

More  information?  Circle  Item  75  on  postcard,  page  105. 


Safety  Air  Gun 

A  safc'lv  air  gun.  u-ed  for  blowing  dust  or  c  hips  from 
work  in  jirogress.  is  announced  bv  Hydraulic  Mfg.  (ai.. 
Kiel.  Wis. 

Markelc'cl  under  the*  trade*  name*  (»uarclair.  tbe  safc-lv 
gun  is  designed  tcv  protc’ct  tbe  operatccr's  eves.  c*ars.  and 
lacc*  from  flying  chips  of  metal,  dust  or  either  debris, 
wbicb  are  blown  from 
the  area  to  be  cleatmcl 
by  the  central  air  jet. 

'hot  from  the  nozzle.  .A 
'eccend  jet  of  air.  in  the 
'ha|)C  of  a  cone,  is  blown 
from  the  gun  simultane- 
ctuslv  with  the  central 
cleaning  jet.  This  cone 
provides  a  jtrotective 
-bield  or  umbrella  of  high  pressure  air  wbicb  prevents 
debris  from  flying  upward  into  tbe  operator’s  face,  there- 
bv  reducing  the  hazard  of  injury  to  eyes,  nose,  and  face. 

The  safetv  gun  may  be  us(*d  in  any  application  where 
air  jeressure  is  used  for  blowing  work  clean. 

The  tccol  itself  is  clesignc*cl  and  balanced  to  handle 
with  c'itber  the  right  c»r  left  hands.  The  safety  air  gun 
operates  with  a  valve  which  eliminates  wasteful  air  leak¬ 
age.  Force  of  the  air  jets  emerging  from  the  gun  is  regu¬ 
lated  by  the  degress  of  jeressure  placed  upon  the  trigger. 
More  information?  Circle  Item  76  on  postcard,  page  105. 
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OfPENDABK  REFRIGERATION  SINCE 


Right: 
Municipal 
offices 
cooled  with 
Frick  Unit 
Conditioners 


Packaged  Units  or  Central  Systems 


From  a  3-hp.  unit  to  a  plant  requiring  thousands  of 
tons  of  refrigeration  is  a  long  step,  but  they're  both  in¬ 
cluded  in  Frick-engineered  air  conditioning. 

Built  into  Frick  systems  are  50  years'  experience  in  air 
conditioning,  nearly  75  in  refrigeration,  and  over  100  in 
engineering.  Nowhere  else  can  you  get  this  unique  com¬ 
bination  of  experience  and  complete  service.  Ask  for 
estimates  today:  write 


The  two  I  l-story 
buildings  of  the 
American  National 
Insurance  Co.,  at 
Galveston,  are  air 
conditioned  by  the 
multiplicity  of  75- 
hp.  "ECLIPSE"  com¬ 
pressors  shown  at 
right.  Thousands  of 
fine  buildings  are 
Frick-equipped. 
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DEGREE-DAYS  FOR  APRIL,  1956 


(A)  Airport  readings;  (C)  City  office  readings;  (O)  Readings  at  a  point  on  outskirts  of  city. 


Ais  Conditioning,  Heating  and  V’entilating's  28th  Year  of  Publication  of  Monthly  Degree-Day  Data 


City 

.\pril 

1 

Season 

to  April  .to,  incl.^ 

N  ormal 

V>?(, 

1  1 

\  nrmal  1 

r»5,s-,S(,  1 

l‘».S4  55  1 

Abilene,  Texas  (A)  . 

135 

72 

113 

2585 

2265 

2707 

Albany,  New  Yark  (A) . 

667 

455 

597 

6973 

6322 

6642 

Albuquerque,  New  Mexica  (A) . 

288 

292 

289 

3835 

4157 

4319 

Alpena,  Michigan  (C)  . 

800 

562 

762 

7468 

6968 

7366 

Anaconda,  Montana  (C)  . 

(a) 

880 

756** 

(a) 

7615 

7493* 

Asheville,  North  Corolino  (C) . 

346 

182 

285 

4150 

4031 

3962 

Atlanta,  Georgia  (A)  . 

164 

56 

133 

2867 

2751 

2806 

Atlontic  City,  New  Jersey  (C) . 

533 

402 

468 

4751 

4474 

4528 

Augusta,  Georgia  (A)  .  . 

164 

65 

62 

2645 

2536 

2138 

Baltimore,  Morylond  (C)  . 

335 

203 

326 

4329 

3994 

4130 

Billings,  Montono  (A)  . 

699 

606 

564 

7239 

6470 

6655 

Binghamton,  New  York  (C) . 

622 

411 

570 

6522 

5961 

6232 

Birmingham,  Alabama  (A) . 

173 

50 

128 

2854 

2684 

2758 

Bismorck,  North  Dakota  (A) . 

819 

475 

657 

9652 

7854 

8496 

Block  Islond,  Rhode  Island  (A) . 

671 

564 

603 

5617 

5161 

5385 

Boise,  Idoho  (A)  . 

424 

621 

453 

5531 

61  13 

5549 

Boston,  Mossochusetts  (A) . 

575 

469 

534 

5792 

5262 

5506 

Bozemon,  Montana  (C) . 

(a) 

833 

731  ** 

(a) 

7717 

7724* 

Buffalo,  New  York  (A) . 

652 

414 

636 

6509 

5944 

6405 

Burlington,  Iowa  (A)  . 

508 

219 

425 

6238 

5563 

5888 

Burlington,  Vermont  (A)  . 

719 

557 

681 

7639 

7184 

7420 

Butte,  Montano  (C) . 

(o') 

874 

741  *  * 

(a) 

8026 

7424* 

Cairo,  Illinois  (C) . 

236 

73 

182 

3878 

3531 

3709 

Charleston,  South  Carolina  (C) . 

87 

31 

43 

1882 

1822 

1769 

Charlotte,  North  Corolino  (A) . 

224 

84 

172 

3227 

3081 

3176 

Chottanoogo,  Tennessee  (A) . 

231 

80 

179 

3462 

3270 

3339 

Cheyenne,  Wyoming  (A)  . 

758 

659 

717 

6845 

6580 

6855 

Chicogo,  Illinois  (C) . 

528 

294 

518** 

5706 

5257 

5764* 

Cincinnoti,  Ohio  (C) . 

368 

144 

314 

4476 

4069 

4424 

Clevelond,  Ohio  (A) . 

566 

268 

531 

5859 

5253 

5727 

Columbio,  Missouri  (A) . 

398 

121 

326 

5090 

4467 

4958 

Columbia,  South  Carolina  (A) . 

154 

47 

77 

2699 

2604 

2284 

Columbus,  Ohio  (C) . 

481 

243 

408 

5338 

4791 

5102 

Concord,  New  Hampshire  (A) . 

748 

578 

660 

7341 

6695 

7146 

Concordia,  Kansas  (C) . 

449 

177 

341 

5694 

4869 

5157 

Dallas,  Texas  (A) . 

84 

52 

75 

2328 

2146 

2272 

Dayton,  Ohio  (A) . 

515 

237 

435 

5652 

5120 

5373 

Deer  Lodge,  Montana  (C) . 

(o) 

786 

735** 

(a) 

7907 

7860 

Denver,  Colorado  (A) . 

581 

444 

525 

5602 

5555 

5765 

Des  Moines,  lowo  (A)  . 

523 

236 

438 

6736 

5882 

6183 

Detroit,  Michigan  (A)  . 

573 

311 

558 

6187 

5639 

6085 

Devils  Lake,  North  Dakota  (C) . 

1000 

509 

750 

10,593 

8803 

9301 

Dodge  City,  Kansas  (A) . 

439 

214 

347 

5079 

4532 

4908 

Dubuque,  lowo  (A)  . 

621 

334 

543 

7265 

6600 

6892 

Duluth,  Minnesota  (C) . 

913 

597 

801 

9274 

8591 

8730 

Elkins,  West  Virginia  (A) . 

569 

345 

477 

5812 

5496 

5456 

El  Paso,  Texas  (A) . 

132 

64 

1  10 

2244 

2521 

2641 

Ely,  Nevoda  (A)  . 

704 

765 

639 

6856 

7491 

6759 

Esconobo,  Michigan  (C)  . 

853 

580 

804 

7882 

7298 

7863 

Evonsville,  Indiana  (A) . 

371 

157 

251 

4652 

4226 

4264 

Fargo,  North  Dakota . 

895 

424 

687 

9827 

8448 

8769 

Fort  Smith,  Arkansas  (A) . 

214 

82 

127 

3465 

3096 

3164 

Fort  Woyne,  Indiona  (A) . 

538 

264 

516 

61  17 

5521 

5991 

Fort  Worth,  Texas  (A) . 

97 

57 

90 

2391 

2193 

2356 

Fresno,  California  (A)  . 

183 

300 

145 

2533 

2952 

2489 

Golveston,  Texas  (C) . 

19 

9 

30 

1019 

990 

121  1 

Grand  Junction,  Colorado  (A) . 

371 

475 

402 

5018 

5982 

5628 

Grond  Ropids,  Michigan  (A)  . 

627 

358 

606 

6714 

61  12 

6647 

Green  Bay,  Wisconsin  (A) . 

764 

479 

696 

8031 

7391 

7715 

Greensboro,  North  Carolina  (A) . 

320 

136 

241 

4041 

3629 

3760 

Greenville,  South  Corolino  (A) . 

212 

77 

161 

3216 

3092 

3028 

Harrisburg,  Pennsylvonio  (A) . 

484 

291 

423 

5339 

4939 

5116 

Hartford,  Connecticut  (A) . 

631 

449 

528 

6192 

5654 

5893 

Hatteras,  North  Carolina  (C) . 

217 

1  14 

171 

2806 

2496 

2367 

Havre,  Montano  (C)  . 

716 

71  1 

597 

8810 

7273 

7717 

Helena,  Montono  (A) . 

687 

767 

654 

8141 

7775 

7606 

Houston,  Texas  (C)  . 

30 

18 

27 

1152 

1  134 

1976 

Huron,  South  Dakota  (A) . 

757 

31  1 

558 

8906 

7131 

7517 

Indianapolis,  Indiona  (A) . 

483 

235 

432 

5606 

5118 

5405 

Jackson,  Mississippi  (A) . 

133 

46 

81 

2429 

2233 

2202 

Konsos  City,  Missouri  (A)  . 

377 

108 

292 

4970 

4294 

4769 

Knoxville,  Tennessee  (A)  . 

279 

109 

196 

3736 

3513 

3540 

La  Crosse,  Wisconsin  (A) . 

664 

326 

552 

7876 

6906 

7295 

(a)  Data  not  available. 

•Heating  season  cumulative,  from  Sept.  1. 

••Same  normal  figures  as  previously  listed  by  Heating  and  Ventilat¬ 
ing  since  new  figures  are  not  available.  All  other  normal  figures  in  this 
table  are  based  on  a  30  year  period  covering  1921  to  1950,  inclusive, 
recently  compiled  and  published  by  the  U.  S.  Weather  Bureau. 

Figures  in  this  table,  with  eight  exceptions,  based  on  local  weather 


bureau  reports.  Exceptions  are  Utica  and  Lewiston,  figures  for  which  are 
furnished  through  the  courtesy  of  Coke  Sales  Department.  Central  New 
York  Power  Corp.,  Utica,  N.  Y.,  and  Norman  E.  Ross,  Bursar,  Bates  Col¬ 
lege,  Lewiston.  Me.,  respectively;  Anaconda.  Bozeman,  Butte,  Deer  Lodge 
and  Livingston,  Mont.,  through  the  courtesy  of  the  Montana  Power 
Company.  Tacoma  figures  through  the  courtesy  of  the  Tacoma  News 
Tribune.  [Table  concluded  on  page  138] 
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Increase  turbulence  of  air  flowing  over  a  surface  and  heat 
transfer  from  that  surface  is  increased.  Develop  a  pattern 
on  the  surface  which  will  build  turbulence  to  a  maximum 
within  the  allowable  pressure  drop  limits  . , .  there  you  have 
the  latest  contribution  from  Halstead  and  Mitchell  engineers 
.  .  .  the  new,  exclusive  “TURBU-FLO”  finned  surface! 

“Turbu-Flo”  assures  you  of  extra-safe  ratings  for  your 
manufactured  equipment,  because  added  heat  transfer  pro¬ 
vides  an  unusual  margin  of  added  capacity. 

“Turbu-Flo”  is  manufactured  by  ultra-modern  equipment 
in  our  giant  Zelienople  plant  to  the  exacting  quality  stand¬ 
ards  that  have  made  Halstead  and  Mitchell  products  dis¬ 
tinctive  in  the  air-conditioning  and  refrigeration  industry. 

“Turbu-Flo”  finned  surface  is  immediately  available  to 
meet  your  every  need. 

Halstead  &  Mitchell,  Bessemer  Building,  Pittsburgh  22,  Pa. 


Degree-Days  for  April,  1956  (Concluded) 


(A)  Airport  reading*; 

(C)  City  office  readings;  (O)  Readings  at  a  point 

on  ontskirts  of  cite 

Aik  Cokditioning,  Heating  and  Ventilating'* 

28th  Year  of 

Publication  of  Monthly  Degree-Day 

Data 

City 

1  April  1 

.Se.Tson 

to  April  .'0,  iticl  * 

1  1956  1 

195S 

1  Normal  | 

1955-56  1 

1954-5S  1 

Normal 

Lander,  Wyoming  (A)  . 

681 

706 

687 

7530 

7227 

7714 

Lewiston,  Maine  (0)  . 

719 

573 

693 

7042 

6756 

7318 

Lincoln,  Nebraska  (C) . 

499 

188 

377 

6162 

5384 

5654 

Little  Rock,  Arkansas  (A)  . 

167 

59 

122 

3105 

2846 

2964 

Livingston,  Montana  (C)  . 

(o) 

703 

653** 

(o) 

6890 

6057** 

Los  Angeles,  Californio  (C) . 

191 

128 

129 

1437 

1162 

1364 

Louisville,  Kentucky  (A)  . 

348 

134 

94 

4417 

4116 

4340 

Lynchburg,  Virginia  (A)  . 

356 

176 

289 

4321 

4056 

4066 

Macon,  Georgia  (A) . 

105 

30 

62 

2260 

2158 

2049 

Madison,  Wisconsin  (C) . 

619 

331 

573 

7122 

6571 

6915 

Morquette,  Michigan  iC) . 

852 

542 

789 

7751 

7294 

7707 

Memphis,  Tennessee  (A)  . 

185 

64 

139 

3248 

3028 

3113 

Meridian,  Mississippi  (A) . 

132 

50 

85 

2444 

2371 

2324 

Milwoukee,  Wisconsin  (A) . 

652 

423 

621 

6799 

6261 

6693 

Minneapolis,  Minnesota  (A) . 

686 

328 

570 

8312 

7285 

7489 

Moline,  Illinois  (A)  . 

537 

236 

453 

6428 

5846 

61  12 

Montgomery,  Alabama  (A)  . 

116 

34 

80 

2280 

2218 

2137 

Nantucket,  Massachusetts  (A) . 

(o) 

633 

642 

(2) 

5305 

5513 

Nashville,  Tennessee  (A) . 

249 

91 

186 

3714 

3514 

3470 

New  Haven,  Connecticut  (A)  . 

617 

473 

567 

5831 

5398 

5695 

New  Orleans,  Louisiana  (C)  . 

28 

15 

19 

1171 

1116 

1  175 

New  York,  New  York  (C) . 

506 

362 

456 

5059 

4724 

4879 

Newark,  New  Jersey  (A)  . 

516 

346 

450 

5215 

4785 

5093 

Norfolk,  Virginia  (A) . 

280 

171 

265 

3577 

3359 

3395 

North  Platte,  Nebroska  (A) . 

(a) 

371 

489 

(o) 

6330 

6227 

Oak  Ridge,  Tennessee  (C) . 

252 

143 

227 

3834 

3792 

3970 

Oakland,  California  (A)  . 

301 

415 

282 

2960 

2885 

2671 

Oklahoma  City,  Oklahoma  (A) . 

257 

117 

169 

3898 

3382 

3481 

Omaha,  Nebraska  (A) . 

502 

180 

389 

6436 

5527 

5948 

Parkersburg,  West  Virginia  (C) . 

690 

207 

347 

4440 

4548 

4618 

Peoria,  Illinois  (A) . 

491 

190 

435 

5953 

5419 

5843 

Philadelphia,  Pennsylvania  (C) . 

462 

285 

369 

4708 

4304 

4430 

Phoenix,  Arizona  (A) . 

55 

37 

62 

1318 

1433 

1492 

Pittsburgh,  Pennsylvania  (C)  . 

467 

202 

402 

5095 

4629 

4898 

Pittsfield,  Mass.  (A) . 

761 

555 

690 

7493 

6854 

7)65 

Pocatello,  Idaho  (A) . 

555 

710 

561 

6561 

7342 

6523 

Portlond,  Molne  (A) . 

743 

629 

693 

7339 

6698 

7099 

Portland,  Oregon  (C) . 

309 

517 

347 

4157 

4045 

3847 

Providence,  Rhode  Island  (A) . 

625 

481 

570 

5990 

5448 

5783 

Pueblo,  Colorado  (A) . 

473 

377 

456 

5408 

5158 

5479 

Raleigh,  North  Carolina  (A) . 

275 

109 

172 

3677 

3372 

3046 

Rapid  City,  South  Dakota  (A) . 

774 

451 

615 

7334 

6452 

6974 

Reading,  Pennsylvania  (C) . 

465 

277 

411 

5113 

471  1 

4921 

Red  Bluff,  California  (A) . 

179 

355 

177 

2574 

2970 

2495 

Reno,  Nevoda  (A) . 

556 

702 

519 

5612 

6058 

5465 

Richmond,  Virginia  (A)  . 

323 

155 

271 

4106 

3805 

3889 

Rochester,  New  York  (A)  . 

677 

420 

615 

6780 

6147 

6477 

Roswell,  New  Mexico  (A)  . 

222 

149 

185 

3430 

3381 

3396 

Sacromento,  California  (C) . 

189 

308 

196 

2352 

2863 

2510 

St.  Joseph,  Missouri  (A)  . 

444 

157 

297 

5703 

5001 

4591 

St.  Louis,  Missouri  (C) . 

336 

88 

270 

4574 

4087 

4368 

Solt  Lake  City,  Utah  (A) . 

446 

572 

453 

5388 

6132 

5552 

San  Antonio,  Texas  (A)  . 

21 

14 

34 

1456 

1227 

1579 

San  Diego,  California  (A) . 

182 

158 

151 

1452 

1223 

1416 

Sandusky,  Ohio  (C)  . 

530 

254 

513 

5825 

5173 

5601 

Son  Francisco,  California  (C) . 

310 

374 

279 

2443 

2488 

2275 

Sault  Ste.  Marie,  Michigan  (A) . 

902 

61  1 

846 

8507 

7989 

8517 

Savannoh,  Georgia  (A) . 

102 

40 

43 

2005 

2020 

1710 

Scranton,  Pennsylvonio  (A)  . 

602 

362 

516 

6427 

5612 

5798 

Seottle,  Woshington  (C)  . 

378 

525 

396 

4504 

4123 

3991 

Sheridan,  Wyoming  (A) . 

738 

629 

645 

7632 

7004 

7287 

Shreveport,  Louisiana  (A) . 

112 

34 

61 

2190 

2042 

2117 

Sioux  City,  Iowa  (A) . 

587 

220 

474 

7253 

6176 

6705 

Spokane,  Washington  (A) . 

448 

704 

561 

6742 

6539 

6331 

Springfield,  Illinois  (A)  . 

464 

167 

350 

5623 

4995 

5084 

Springfield,  Missouri  (A)  . 

383 

140 

295 

4741 

4217 

4551 

Syracuse,  New  York  (A)  . 

656 

400 

570 

6786 

6161 

6207 

Tacoma,  Washington  (C)  . 

380 

526 

435 

4589 

4287 

4313 

Toledo,  Ohio  (A) . 

575 

288 

555 

6413 

5595 

6077 

Topeka,  Kansas  (C) . 

395 

129 

295 

5190 

4530 

4794 

Trenton,  New  Jersey  (C)  . 

476 

322 

429 

5115 

4740 

4924 

Tulsa,  Oklahoma  (A) . 

245 

88 

173 

3736 

3186 

3540 

Utica,  New  York  (0)  . 

687 

445 

588** 

7024 

6593 

6543** 

Volentine,  Nebraska  (A)  . 

751 

375 

543 

7660 

6405 

6683 

Walla  Walla,  Washington  (C) . 

288 

503 

338 

5177 

4772 

4639 

Woshington,  D.  C.  (C) . 

335 

197 

314 

4299 

4013 

4178 

Wichita,  Kansas  (A)  . 

379 

147 

280 

4839 

4189 

4463 

Williston,  North  Dakota  (C) . 

815 

529 

663 

9397 

7876 

8499 

Winnemucca,  Nevada  (A) . 

549 

709 

546 

5975 

6786 

5942 

Yokima,  Washington  (A)  . 

361 

631 

408 

6429 

5797 

5580 

For  see  pJifie  136. 
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INSULATION  news  from  L  O  F  GLASS  FIBERS  COMPANY 


Wayne  Johnson,  of  Johnson  Insulation  Company, 
used  Super' Fine  to  insulate  ducts  for  the 
Northwood  Shopping  Center  in  Royal  Oak, 
Michigan.  He  found  Super' Fine  lightweight,  easy 
to  handle  and  cut — yet  so  strong  it  could  be  pulled 
between  the  ducts  and  walls  without  tearing. 


Super*Fine’s  low  mstallation  cost 
means  big  business  for  contractors! 


Fast  installation  combined  with 
high  insulating  efficiency  can 
clinch  the  contract  for  you. 

Super' Fine’s  million  of  fine  glass 
fibers  form  countless  dead  air  cells 
which  provide  highly  efficient  insu¬ 
lation.  It  is  pleasant  to  handle  — 
fast  and  easy  to  apply.  It  cuts 
readily  with  an  ordinary  knife, 
needs  no  special  measuring  or  fitting. 


can  quickly  be  wrapped  around 
ducts  and  supporting  hangers.  Con¬ 
tractors  find  that  workmen  can  ap¬ 
ply  more  Super'Fine  per  day  than 
other  types  of  insulation. 

You  save  on  storage  space,  too, 
because  Super'Fine  comes  in  com¬ 
pressed  rolls  up  to  72"  wide,  in 
all  standard  thicknesses  and  roll 
lengths.  They  take  up  less  space, 


yet  the  insulation  springs  back  to 
full  thickness  when  unrolled. 
There’s  big  business  ahead  for  you 
when  you  discover  how  Super'Fine 
can  help  you  save  on  duct-applica¬ 
tion  costs.  Check  your  Yellow  Pages 
for  the  nearest  distributor  or  write: 
L'O'F  Glass  Fibers  Company,  Dept. 
63-66,  1810  Madison  Avenue, 

Toledo  1,  Ohio. 


GLASS  FIBERS 


SUPER-FINE 

INSULATION 


L*0*F  GLASS  FIBERS  COMPANY 

TOLEDO  1,  OHIO 

Makers  of  glass  fibers  by  the  exclusive  “Electronic-Extrusion”  process 
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BOOK  REVIEWS 

Publications  abstracted  in  this  department 
should  be  ordered  direct  from  publisher. 

WATER-COOLING  STANDARD 

A  new  standard  for  Water-Cooling  Towers  for  use  with 
Air-Conditioning  and  Refrigeration  Equipment  is  issued 
by  Air-Conditioning  and  Refrigeration  Ia«titute.  Known 
as  ARI  Standard  910-55,  its  purpose  is  to  establish  mini¬ 
mum  requirements  for  design  and  construction  of  pre¬ 
fabricated  natural-draft  and  factory-assembled,  mechani¬ 
cal-draft,  water-cooling  towers  for  use  with  air  condition¬ 
ing  and  refrigeration  equipment.  It  covers  prefabricated 
natural-draft  water-cooling  towers  and  mechanical-draft 
water-cooling  towers  which  are  factory  assembled  into 
sections  by  the  manufacturer. 

The  new  standard  defines  the  following  types  of  water¬ 
cooling  towers:  Aatural-draft,  mechanical-draft,  induced- 
draft,  forced-draft,  spray-draft,  spray-filled,  deck-filled, 
spray-deck,  and  packed.  It  also  explains  circulating  water, 
cooling  range,  approach,  drift,  blow-down,  make-up  and 
total  heat  dissipation. 

Components  to  be  included  as  standard  ecjuipment  are 
outlined  as  well  as  rating  and  performance  and  necessary 
published  data. 

Architects,  consulting  engineers  and  others  will  find 
that  this  new  Standard  provides  a  great  deal  of  helpful 
information  on  water-cooling  towers  for  use  in  connec¬ 
tion  with  the  purchase  and  specifications  for  this  type  of 
equipment. 

Water-Cooling  Towers  for  Use  with  Air  Conditioning 
and  Refrigeration  Equipment,  Standard  910-55,  Pub¬ 
lished  bx  Air-Conditioning  and  Refrigeration  Institute, 
1346  Connecticut  Avenue,  A'.  W.,  Washington,  1).  C. 
Copies  free  on  request. 

MANUAL  ON  INDUSTRIAL  ENVIRONMENT 

A  new  book  on  ventilation  is  Engineering  Manual  for 
Control  of  In-Plant  Environment  in  Foundries,  pub¬ 
lished  by  American  Foundrymen’s  Society.  It  focuses 
attention  on  health,  ventilation  and  comfort  consideration 
in  both  large  and  small  plants.  Consequently,  this  book 
should  have  widespread  interest  in  industry  in  general. 

Prepared  as  a  project  in  the  AES  Safety,  Hygiene  and 
Air  Pollution  Control  program,  the  book  contains  both 
the  general  background  information  and  specific  design 
data  for  making  foundries  a  better  place  to  work.  Mater¬ 
ials  and  processes  that  influence  health,  ventilation  and 
comfort  are  discussed  and  their  characteristics  are  identi¬ 
fied.  Ventilating  systems  are  described  generally  and  then 
s|)ecifically  with  data  furnished  for  the  design  of  exhaust 
hoods  and  exhaust  systems. 

Particular  problems  in  foundry  operations  are  dis¬ 
cussed  and  remedies  are  given  in  chapters  that  cover 
sand  handling,  molding  and  core  making,  melting  and 
pouring,  radiation,  cleaning  room,  welding,  woodworking 
and  dust  and  fume  collectors. 

Maintenance  and  testing,  required  to  keep  the  ventila¬ 
tion  and  dust  collecting  system  in  effective  operation,  are 
described  and  recommendations  for  inspection  schedules 


and  procedures  are  given.  Good  housekeeping  is  dis¬ 
cussed  as  a  basic  element  in  the  dust  control  program 
and  as  a  factor  in  reducing  occupational  disease  and 
accidents. 

Engineering  Manual  for  Control  of  In-Plant  Environ¬ 
ment  in  Foundries,  published  by  American  Foundry  men  s 
Society,  Golf  and  Wolf  Roads,  lies  Plaines,  III.  U  x  11- 
inch,  caseboiind,  152  \yages,  including  221  figures,  25 
tables  and  numerous  equations.  Priced  at  $6  to  members 
of  the  American  Foundrymen  s  Society  and  $7.75  to 
non-members. 

PLANT  OPERATORS’  MANUAL 

A  book  for  steam  engineers,  plant  mechanics,  and  other 
power  services  personnel  on  how  to  maintain  ami  operate 
their  equi|)ment,  gives  methods  and  pointers  which  will 
help  them  not  only  in  their  daily  work  but  also  in  future 
upgrading  and  license  examinations.  A  major  feature  of 
the  hook  is  its  sequence  illustrations,  with  each  operation 
shown  step-hvstep  in  photograplis  or  line  <lrawings. 

Roilers,  steam  engines,  turbines,  diesel  engines,  |)um|)S, 
compressors,  and  similar  equipment  are  covered.  A  wide 
range  of  practical  materials  Is  providt*d.  covering  such 
jobs  as  setting  valves  of  a  steam  engine,  charging  a  Freon 
compressor,  overhauling  a  hearing,  and  timing  and  st*t- 
ting  diesel  engine  valves. 

The  author,  Steve  Elonka,  is  Associate  Editor  of  Power 
Magazine.  He  Is  a  licensed  marine  engineer  (steam  I  and 
holds  a  license  as  regular  instructor  (vocational  school) 
with  the  New  York  City  Board  of  Education. 

Plant  Operators’  Manual,  by  Stephen  ElonLa.  292 
pages.  Profusely  illustrated.  Published  by  McGraw-Hill 
Booh  Co.,  327  if .  41st  St.,  A  etc  York,  A  .  1'.  Price  $5.00. 

•  •  • 

Home  Air  Conditioning — A  276  page,  standard  size  book 
by  Gerald  John  Stout  of  the  I  niversity  of  Florida  and 
apparently  intended  primarily  for  laymen  and  other  non¬ 
technical  readers  and  explaining  the  fundamentals  of 
home  cooling.  Published  by  H.  Van  Nostrand  Co.,  Inc.. 
257  Fourth  Ave.,  New  York  10,  N.  Y.  Price,  .S5.95. 


Natiral  Gas — The  moisture  contents  of  natural  gases 
are  important  factors  in  the  design  and  operation  of  e«juip- 
ment  involved  in  natural  gas  production,  processing  and 
transmission.  Prevention  of  hydrate  formation  and  li(|ui«l 
water  deposition  in  pipelines  Is  ordinarily  accomplished 
by  dehydration,  and  the  design  and  operation  of  dehydra¬ 
tion  equipment  require  accurate  know  ledge  of  the  equilib¬ 
rium  moisture  contents  of  the  gases  in  (juestion.  Experi¬ 
mental  measurements  of  the  moisture  contents  of  methane, 
propane,  nitrogen,  a  methane-propane  mixture,  two 
methane-hutane  mixtures,  a  methane-pentane  mixture, 
and  nitrogen-free  and  high-nitrogen  (14.B%)  natural 
gases,  at  220  deg  and  in  the  1(MK)-10.(M)0  psi  pressure 
range,  and  a  newly-developed  correlation  for  determining 
the  eijuilibrium  moisture  content  of  any  natural  gas,  are 
presented  in  IGT  Research  Bulletin  No.  8,  “Equilibrium 
Moisture  Content  of  Natural  Gases,”  by  R.  F\  Bukacek. 
The  hook,  priced  at  S3,  is  published  by  Institute  of  Gas 
Technology,  Technology  Center,  Chicago  16,  III.,  under 
sponsorship  of  an  AGA  committee. 
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HOFFMAN 

ROOM 

THERMOSTAT 


HOFFMAN  MOTOR 
OPERATED  VALVE 


HOFFMAN 

COMMERCIAL 

RADIATION 


A  heavy  spiing  keeps 
i  conslent  pressure  on 
a  special  giaphited  as 
bestos composition  ring 
lormed  under  pressure 
to  eiact  si/e  and  shape 
to  maintain  a  tight  seal 
aiound  the  valve  stem 


HOFFMAN 

SUPPLY 

VALVE 


HOFFMAN 


RADIATOR 


TRAP 


Removablethei 
mal  units  and 
seats  are  a  dis 
finguishing  tea 
ture  ot  Hoffman 
T laps,  greatly 
simplifying 
clean  out  and 
inspection  «vorl> 


HOFFMAN 


FUSE  BLOCK 


HOFFMAN  ' 
DIRT  STRAINER 


HOFFMAN  V' 

VACUUM 

BREAKER 


HOFFMAN  I 
CONDENSATION 
PUMP 


HOFFMAN 
FAT  TRAP 


This  heavy  duly  liaj. 
does  3  piccision  |ob 
under lou^besl  serv 
■  c^  Ail  yvorking  parts 
are  mounted  on 
cover  —  easily  re 
moved  tor  cleaning, 
tfvilhoul  breaking 
pipe  connections 


HOFFMAN 

TRANSFORMER 


Capacities  liom  1000  to 
ISO  000  'q  II  f  0  R 


There’s  a  Hoffman  Trap,  Valve,  Pumpor  other  specialty  designed  to  give  you  better  control  ot  every  steam 
system  ret^uirement.  And,  each  Hoffman  product  is  distinguished  by  exclusive  features  that  assure  cus* 
tomer  satisfaction,  long,  care-free  service.  It’s  the  COMPLETE,  tested,  quality  line  backed  by  a 
dependable,  single  source  of  supply  and  responsibility.  Yet  Hoffman  Products  cost  no  more  than  the 
ordinary  kind — and  pay  their  way  with  the  Juel  they  save.  To  avoid  delays  —  order  now  from  your 
wholesaler  of  heating  and  plumbing  supplies.  Catalogs  available  on  all  items. 


HOFFMAN  SPECIALTY  MFC. 

Makers  of  Volves.  Trops,  Hot  Water  Heating  Syste 


CORP.  •  1700  West  10th  Street,  Indianapolis  7,  Indiana 

ns,  Vacuum  and  Condensation  Pumps. ..Sold  by  Leading  Wholesalers  of  Heating  and  Plumbing  Equipment 


COMPLETE  LINE 

OF  ST£AM  SYSTEM  COMY/IOLS 
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NEWS  OF  THE  MONTH 


PLANE  CRASH 

kills  six  Crane  Co.  executives  in  Indiana.  Men  were 
on  way  to  HPACCNA  convention  in  Louisville,  Ky. 

Six  executives  of  Crane  Company  and  two  crew  mem¬ 
bers  were  killed  on  May  15  when  a  twin-engine  company 
plane  crashed  on  an  Indiana  farm  while  attempting  an 
emergency  landing. 

•  IDENTIFIED  BY  COMPANY. — Enroute  to  Louisville, 
Ky.,  to  attend  a  convention  of  the  Heating,  Piping  and 
Air  Conditioning  Contractors’  National  Association,  the 
six  men  were  identified  hy  the  company  as:  J.  A.  Mc- 
Murr\.  director  of  branches;  James  A.  Dwyer,  vice  pres¬ 
ident  of  industrial  sales;  George  L.  Erwin,  Jr.,  vice  pres¬ 
ident  of  heating  sales;  Charles  E.  Towner,  assistant  to 
the  heating  sales  vice  president;  and  Fred  J.  Wilkey,  Jr., 
a  special  representative  of  the  industrial  sales  division. 

Randy  Mulherin,  the  pilot,  and  his  son-in-law  Robert 
Robinette,  the  co-pilot,  were  also  killed  in  the  crash. 

The  plane  barely  missed  a  farm  house  before  it  clipped 
the  top  of  the  trees  and  plunged  nose-down  into  an  open 
field  surrounded  by  several  houses.  It  literally  buried  it¬ 
self  in  mud.  Removal  of  the  bodies  took  almost  two  hours. 

COIL  MANUFACTURER 

installs  own  copper  mill  and  facilities  to  make  tube 
for  an  expanding,  integrated  production  operation. 

With  the  installation  of  its  own  copper  mill,  Halstead 
&  Mitchell  becomes  one  of  the  nation’s  most  completely 
integrated  manufacturers  in  the  air  conditioning  and  re¬ 
frigeration  industry,  according  to  Byron  Halstead,  senior 
partner  of  the  Pittsburgh.  Pa.,  company. 


Overall  view  of  the  copper  mill.  Two  draw  benches  shown  ore 
copoble  of  producing  2,600,000  lineol  feet  of  tubing  per  month. 


Steam  cleaning  of  condensers  for  removol  of  impurities  prior  to 
tests  and  dehydrotion.  Rock  handles  condensers  simultaneously. 


•  FACILITIES.— Hal  stead  &  Mitchell  manufactures  water- 
cooled  condensers,  remote  air-cooled  condensers,  and 
other  products  which  make  it  highly  dependent  upon  the 
availability  of  copper  tube.  Installation  of  a  new  extrusion 
press,  draw  benches,  annealing  facilities,  and  auxiliary 
equipment  raises  the  company’s  production  capacity  for 
processing  copper  tube  and  brass  shapes  from  4  to  30  mil¬ 
lion  pounds  per  year. 

•  CAPACITY. _ So  extensive  is  the  tooling  that  today  the 

company  can  turn  out  2000  water-cooled,  double-tube, 
counterflow,  cleanable  condensers  each  day.  This  is 
enough  to  take  care  of  the  present  needs  of  the  whole 
world  in  less  than  half  a  year. 

For  the  manufacture  of  cooling  towers,  the  firm  has 
also  installed  tooling  designed  for  a  greatly  expanded 
future.  Present  plant  capacity,  for  instance,  would  be 

{Continued  on  pa  fie  144 1 


One  of  the  draw  benches  in  high  speed  operation  draws  three 
tubes  simultaneously  from  1  Vs -in  size  tubing  down  to  Vz-in. 
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Heating  engineer  explains  why  he  used  three  Iron  Fireman  firing  units 
with  matched  Scotch  boilers  in  Minnesota  Masonic  Home 


Steam  costs  were  getting  out  of  hand.  Should  the  old 
steam  plant  be  modernized,  or  replaced? 

After  careful  analysis  of  all  possible  alternatives,  a 
new  steam  plant  was  recommended  by  Mr.  A.  C.  Hunter, 
president  of  the  engineering  firm  of  Ralph  D.  Thomas  and 
Associates.  This  involved  replacement  of  three  high  pres¬ 
sure  HRT  boilers,  automatic  firing  equipment,  surge  tank, 
feed  water  heater  and  all  other  accessories. 

The  new  plant  was  designed  for  low  pressure  operation, 
using  three  boiler-burner  units  with  Iron  Fireman  forced 
draft  oil  burners,  in  which  boilers  and  burners  are  engi¬ 
neered  as  a  single  integrated  unit.  Says  Mr.  Hunter, 
“Boiler  sizes  were  based  on  a  small  unit  for  summer 
operation,  a  large  unit  for  normal  winter  load,  a  large 
unit  for  standby,  and  operation  of  any  two  for  winter 
peaks.”  The  new  plant  provides  an  increase  of  nearly  70 
per  cent  in  rated  boiler  capacity  to  take  care  of  future  needs 
for  heating,  kitchen,  water  heating  and  infirmary. 

Even  with  this  substantially  larger  plant,  Mr.  Hunter's 
studies  showed  that  the  savings  in  fuel,  maintenance  and 


operating  costs  will  return  the  entire  investment  in  7  years. 

IRON  FIREMAN  FORCED  DRAFT  BURNERS 

Each  Iron  Fireman  firing  unit  is  a  complete  combustion 
system,  consisting  of  burner,  forced  draft  air  supply,  fuel 
system  and  control  panel.  All  elements  are  assembled, 
wired  and  tested  at  the  factory  and  mounted  on  a  single 
base  ready  to  attach  to  the  boiler  front.  The  unit  can  be 
installed  with  a  matched  Titusville  or  Kewanee  Scotch 
boiler  designed  specifically  for  this  burner,  or  in  any 
other  type  of  boiler. 

FOR  GAS,  OIL  OR  GAS-OIL  COMBINATION 

The  Iron  Fireman  forced  draft  burner  is  available  for 
either  oil  or  gas,  or  in  a  dual-fuel  combination  unit  in 
which  fuels  can  be  shifted  instantly  with  no  break  in 
operation.  Any  grade  of  oil  can  be  used,  from  lightest  to 
heaviest,  without  special  adjustment.  Fires  natural  gas 
(high  or  low  pressure),  manufactured,  mixed,  or  bottled 
gas.  Firing  unit  adaptable  to  any  type  of  boiler. 

Send  coupon  for  further  information. 


IRON  FIREMAN 

Automatic  Firing  Equipment  for 
Heating,  Processing  and  Power 


IRON  FIREMAN  MANL’FACTfRl.NG  CO. 

.t037  \V.  106th  Street,  Cleveland,  Ohio. 

(In  Canada,  address  80  Ward  St.,  Toronto,  Ontario.) 

Please  send  technical  information  and  specifications  on 
Iron  Fireman  F'orced  Draft  firing  systems. 


Firm _ 
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Why  it  paid  to  split  this  steam  plant 


ways 


Three  Iron  F'ireman  forced  draft  heavy  oil 
hiirners  with  matched  Kewanee  boilers  in 
Minnesota  .Masonic  Home,  .Minneapolis.  Mr.  G. 
1,.  I’osavad,  SiiiH-rinteiident.  Consultin«  en- 
Kimers  were  Raliih  D.  Thomas  and  .Associates. 
Iron  Fireman  equipment  was  installed  by  North 
Western  Heating  ICnsineers,  St.  Paul. 
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COIL  MANUFACTURER 

{Continued  from  pape  142) 

sufficient  today  to  turn  out  in  one  year  a  volume  of  towers 
equivalent  to  all  those  made  hy  the  twenty-three  leading 
manufacturers  in  1955. 

•  EXPANSION. — Future  expansion  is  planned  at  the  same 
rate,  according  to  Mr.  Halstead.  “In  order  to  exceed  the 
pace  of  the  air  conditioning  and  refrigeration  industry, 
our  program  calls  for  a  step-up  of  three  times  within  the 
next  few  years.”  he  stated. 

Today,  the  company’s  Zelienople,  Pa.,  plant  covers 
135,0(X)  sq  ft.  and  land  has  been  acquired  for  an  addi¬ 
tional  250,000  sq  ft  of  production  space. 

•  HISTORY. — Halstead  &  Mitchell  was  founded  in  1936 
as  an  outgrowth  of  the  Welsbach  Company,  Gloucester, 
N.  J.  As  part  of  a  diversification  program.  Welsbach  en¬ 
tered  the  refrigeration  field  in  1927,  manufacturing  a 
line  of  high  side,  low  side,  commercial  and  residential 
refrigeration  systems. 

Byron  Halstead  came  to  Welsbach  from  Frigidaire  in 
January,  1928,  starting  as  commercial  refrigeration  sales 
manager  of  the  Pittsburgh  factory  branch  of  the  companv. 
M  iss  Caroline  J.  Mitchell  at  that  time  served  as  manager 
of  the  Pittsburgh  office. 

Two  other  partners  joined  the  business  shortlv  after  its 
formation;  Fred  E.  Halstead  became  a  partner  in  1938, 
and  William  E.  Rapp,  in  1940. 

The  company  purchased  its  first  building  for  manu¬ 
facturing  in  1944  in  Pittsburgh.  The  building  involved 
some  6000  ft  of  manufacturing  floor  space.  In  1947  the 
company  moved  its  manufacturing  oj)erations  into  a 
10,(KK)  sq  ft  plant  in  Zelienople. 

SPECIFICATION  WRITING 

for  commercial  and  industrial  oil  burning  will  be  a 
feature  of  OHI  convention  in  New  York,  June  1 1-14. 

The  program  has  been  completed,  and  everything  is 
in  readiness  for  the  34th  Annual  Convention  of  Oil-Heat 
Institute  of  America  and  space  has  just  about  been  sold 
out  for  the  concurrent  Oil  Heat  and  Air  Conditioning 
Exposition  to  be  held  in  New  York  June  11-15.  On  each 
of  these  days  the  Exposition  will  be  open  from  1  p.m. 
until  9  p.m.,  except  on  Friday  when  the  exposition  will 
close  at  6  p.m.  Meetings  of  the  convention  end  Thursday. 

The  Exposition  will  be  held  in  New  York's  new 
Coliseum  which  has  basement  parking  facilities  for  850 
cars;  the  Coliseum  is  easily  reached  by  buses  and  several 
subways. 

A  feature  of  the  convention  will  be  a  symposium  on 
commercial  and  industrial  oil  burners  and  intended  for 
specification  w  riters.  The  moderator  will  be  C.  H.  Pester- 
field,  technical  secretary  of  OHI. 

Convention  headquarters  will  be  in  the  Park-Sheraton 
hotel  where  all  convention  meetings  will  be  held  except 
the  Annual  OHI  Luncheon,  which  will  be  held  at  the 
Sheraton-Astor  Hotel,  at  Times  Square.  The  program 
follows: 

Monday,  June  II 


Time  Function  Room 

11:00  a.m.  Annual  OHI  Meeting  . Tropical 


1 :00  p.m.  Annual  Meeting  Accei-st)ry  iv . Park  &  Sheraton 

1:00  p.m.  Annual  Meeting  Technical  I)iv . French 

1:00  p.m.  Annual  Meeting  Distribution  I)iv . Tropical 

1 :00  p.m.  Gimmercial-Industrial  Engineering 

Committee . Towers  (27th  FI.) 

Tuesday,  June  12 

10:00a.m.  Engineering-Technical  Conference  ..Towers  (27th  FI.) 
10:30  a.m.  Domestic  Equipment  and 

■Accessories  Conference . Towers  (28tliFl.) 

12:1.3  p.m.  New  Member  Party . Park  &  Sheraton 

ff'ednesday,  June  I'i 

0:.30a.m.  Dealer  Management  Conference  . Hallruum 


Round  Table  Discussions  with  experts  as 
discussion  leaders,  covering  radio  com¬ 
munications.  tank  failures,  credit  and  col¬ 
lections,  service  contracts,  service  manage¬ 
ment,  automatic  deliveries,  promotion  and 
advertising,  gas  competition,  sales  training 
and  organization,  selling  the  builder,  me¬ 
chanization  of  office  procedures,  truck  op¬ 
erator  training,  budget  plans  with  life  in¬ 
surance,  degree  days,  selling  oil  heating 
equipment,  and  increasing  truck  operator 
efficiency.  .At  11  a.m.,  a  premiere  showing 
of  technical  training  film  strip  coopera¬ 
tively  produced  by  nozzle  manufacturers 
belonging  to  OHI.  .At  11:40  a.m..  a  pre¬ 
miere  showing  of  color  TV  film.  “House¬ 
warming  Party.”  This  will  be  the  first 
showing  of  OHPs  national  promotional 
effort  for  automotive  oil  heating.  This  film 
will  be  scheduled  to  appear  on  approxi¬ 
mately  300  TV  stations  and  prints  in  black 
and  white,  or  color,  will  be  available  at 
moderate  cost  for  showing  by  local  chap¬ 
ters  and  groups.  T.  K.  Loizeaux.  Sr.  will 
be  general  chairman. 

10:.30a.m.  Tiommercial-lndustrial  Symposium . Tropical 

(Designed  for  specification  writers) 

('.odes  and  Ordinances.  11.  Pesterfiehl, 

Moderator 

Handling  and  Burning  Today’s  C-1  Oils, 

(i.  AA.  Bohn.  Preferred  ITilities 
(General  and  .Specific  Specifications  for  (M 
Oil  Burning  Equipment,  Joseph  Diehm 
of  V Oorhees,  AAalker.  Smith  and  Smith, 
and  \A  illiam  Cleland.  of  .Seelye,  Steven¬ 
son,  A  ahie  and  Knecht 
Cionstruction  Specifications  and  Their  Re¬ 
lation  to  Professional  FJhics,  Kenneth 
M.  \A  ilson  of  E.  F.  Klingler  and  Asso¬ 
ciates,  Inc. 

Buffet  and  cocktails  at  12:.30  p.m. 

Thursday,  June  14 

9:.3()a.m.  Dealer-Management  (Conference  . Ballroom 

A  premiere  showing  of  the  42  min.  color 
film  strip,  “Breakthrough  For  Profit.”  This 
film,  produced  for  the  Institute  by  Bur¬ 
roughs  Corporation,  tells  the  story  <if  four 
heating  oil  dealers  of  varying  sizes  who 
achieved  considerable  reduction  in  operat¬ 
ing  costs  through  the  mechanization  of 
office  procedures.  At  10:.30  a.m..  an  Air- 
(Conditioning  Panel.  This  panel,  which  will 
include  Herb  .Spade  and  Harry  .Schwindt, 
two  dealers  who  have  successfully  gone 
into  the  air  conditioning  business,  E.  .A. 

Scott.  Jr.,  and  representatives  from  two 
large  air-conditioning  equipment  manufac¬ 
turers.  will  provide  important  and  practical 
information  to  oil-heating  dealers  who  are 
planning  to  enter  this  rapidly  grow  ing  field. 

.At  11:30  a.m.,  the  feature  speaker,  Allen 
j.  Johnson,  whose  topic  will  be  Natural 
{\eus  continued  on  paf^e  144)1 
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Dual  unit  installation  of  shop-assembled  B&W 
Integral-Furnace  Boilers,  Type  FM,  at  Elmer  St.,  Trenton 
plant  of  John  A.  Roebling's  Sons  Corporation,  sub¬ 
sidiary  of  Colorado  Fuel  and  Iron  Corporation. 


keeping  steam  costs  down  . . . 


with  Two  More  B&W  FM  Boilers 

at  ^roeblinoBD 

A  subsidiary  of  The  Colorado  Fuol  and  Iron  Corporation 

When  John  A.  Roebling’s  Sons  chose  first  FM  was  installed,  three  B&W  In- 
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Gas  Competition.  This  speaker  will  have 
a  valuable  and  effective  message  for  all 
dealers  who  are  facing  a  competitive  battle 
with  natural  gas. 

12:45  p.m.  Doors  open  for  the  OHI  Luncheon, 
Sheraton-Astor  Hotel  (at  Times  Square), 

Grand  Ballroom  Suite. 

ARI  MEETING 

elects  Lawler  president.  Speakers  cite  inflation  curbs, 
industry's  future,  and  new  methods  of  distribution. 

Matthew  M.  Lawler,  yice  president  of  Worthington 
Corp.,  Harrison,  N.  J.,  was  elected  president  of  the  Air 
Conditioning  and  Refrigeration  Institute  at  the  annual 
ARI  board  of  directors  meeting  in  Hot  Springs,  Va. 

He  succeeds  James  Emmett,  Jr.,  of  Jas.  P.  Marsh  Corp., 
Skokie,  III.  During  the  past  year,  Mr.  Lawler  was  vice 
president  of  ARI  and  has  served  as  treasurer  of  the  or¬ 
ganization.  Lud  Emde,  president  of  Temprite  Products 
Corp.,  Birmingham,  Mich.,  was  elected  vice  president  of 
ARI,  and  C.  E.  Buchholzer,  president  of  Airtemp  Div., 
Chrysler  Corp..  was  named  treasurer. 

Four  newly-elected  members  of  the  ARI  hoard  of  direc¬ 
tors  took  office  at  the  meeting.  They  were  D.  P.  Barrett, 
general  sales  manager  of  Davison  Chemical  Co.;  Rudy 
Berg,  vice  president  of  Copeland  Refrigeration  Corp,; 
Charles  T.  Lawson,  executive  vice  president  of  Kelvina- 
tor;  and  D.  R.  Moerick.  vice  president  of  Controls  Cor¬ 
poration  of  America.  Mr.  Lawler,  newly-elected  president, 
and  Mr.  Emde  were  also  named  as  directors-at-large. 

•  INFLATION  CURB. — In  an  address  to  the  meeting.  Dr. 
Jules  Backman,  professor  of  economics  at  New  York  Uni¬ 
versity,  told  ARI  members  that  “The  recent  rise  in  the 
discount  rate  by  the  Federal  Reserve  Board  was  a  neces¬ 
sary  move  to  curb  the  danger  of  inflation  resulting  from 
an  excessive  expansion  of  debt. 

“Consumer  credit,  mortgage  debt,  and  bank  credit  have 
been  expanding  at  rates  which  cannot  be  sustained.  This 
rate  of  credit  increase,  compared  with  the  rise  in  gross 
national  product  and  with  the  normal  rate  of  increase, 
has  resulted  in  pressure  on  prices.” 

Dr,  Backman  pointed  out.  “Despite  the  anticipated 
small  budgetary  surplus,  a  reduction  in  taxes  would  add 
to  the  inflationary  pressures.” 

•  RISE  IN  INDUSTRIAL  COOLING.— The  speaker  stated, 
“The  short  and  long  term  outlooks  for  the  air  condition¬ 
ing  industry  are  very  bright.  It  faces  a  major  period  of 
expansion  in  volume  as  more  rooms  and  more  homes  are 
air  conditioned.  The  development  of  units  to  take  care  of 
year-round  temperature  control  has  provided  an  impor¬ 
tant  stimulus  to  sales,  and  a  rapidly-growing  number  of 
factories  and  offices  have  been  discovering  the  very  favor¬ 
able  impact  on  labor  productivity  of  air  conditioned 
space.  Accordingly,  sales  to  industrial  users  also  will  con¬ 
tinue  to  rise  sharply.” 

•  NEW  SALES  METHODS  NEEDED.— Speaking  before  the 
annual  meeting,  Eugene  B.  Mapel,  vice  president  of  Bar¬ 
rington  Associates,  New  York  management  consultants, 
pointed 'out  that  “list  prices  are  largely  a  myth  and  that 
many  discount  houses  are  now  upgrading  their  service 


and  methods  of  selling  to  compete  with  department  stores 
and  other  dealers  in  appliances.” 

He  recommended  that  management  consider  the  dis¬ 
count  house  as  a  symptom  of  the  need  for  revised  methods 
of  distribution  rather  than  the  cause  of  lower  prices. 

NEW  HEAT  PUMP  DESIGN 

eliminates  need  for  auxiliary  heating  at  peak  loads 

when  using  low  temperature  outside  air  as  source. 

Something  new  in  heal  pump  design  which  permits  air 
at  zero  temperature  to  be  used  as  a  heat  source  for  heat¬ 
ing  a  building,  without  resorting  to  strip  heaters  for  the 
peak  load,  is  announced  by  Y  ork  Corp.,  Y  ork,  Pa.  A  heat 
pump  of  this  design  was  installed  in  the  new  Heironimus 
Department  Store  in  Roanoke,  Va.,  and  will  be  placed  in 
the  office  building  of  Ballinger  Co.,  Philadelphia,  Pa. 

•  PRINCIPLE. — The  principle  is  to  use  two  stages  of  com¬ 
pression  during  the  heating  cycle.  In  that  way  there  is 
no  difficulty  in  using  outside  air  at  below  freezing  tem¬ 
perature  as  the  supply  for  the  heat  pump,  and  there  is 
no  need  for  strip  heaters  during  the  peak  heating  i)eriod. 
During  summer  operation  when  cooling  is  required,  an 
automatic  change-over  converts  operation  from  two-stage 
to  single  stage  to  obtain  the  best  conditions.  Single  stage 
compression  is  adequate  for  heating  when  temperatures 
outside  air  conditions  prevail. 


Temperature  control  panel  and  motor  control  center. 


Heat  removed  by  the  refrigerant  from  the  outside  air 
can  be  used  to  produce  hot  water  which  is  circulated 
throughout  the  building  in  an  indirect  system,  or  the  hot 
refrigerant  can  be  used  directly  in  coils  to  provide  forced 
warm  air  heating. 

Y  ork  engineers  claim  that  this  new  development  w  ill  do 
away  with  the  use  of  well  water  or  ground  eoils  to  have 
a  heat  source  with  a  higher  temjH>rature  than  outside  air 
during  the  winter  months. 

•  DEVELOPMENTS. — Although  the  two  present  installa¬ 
tions  of  this  system  are  in  commercial  buildings,  it  is  the 
hoj>e  of  Y  ork  to  have  a  packaged  heat  j)ump  using  two- 
stage  operation,  for  residences  in  about  a  year.  There  is 
still  the  problem  of  fitting  the  equipment  into  a  special 
}iackage  or  cabinet. 
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JOY  AXIVANE  FANS 


4.fy  •'■.»„  .  '  ^ 


A  typical  example  of  the  adaptability  of  Joy 
Axivane  Fans  to  unusual  ventilating  applications 
is  this  one  in  the  motor  room  of  one  of  America’s 
largest  rolling  mills.  An  Axivane  fan  is  mounted 
atop  each  motor  housing  ...  its  job  is  to  cool  the 
windings  and  other  important  components  of 
the  drive  motor. 

Because  of  the  in-line  design  of  the  Joy  fans, 
no  elaborate  duct  system  was  required  ...  in¬ 
stallation  was  considerably  simplified.  Because 
a  Joy  fan  is  actually  built  around  its  motor,  power- 


loss  from  motor  to  fan  is  negligible.  Space 
requirements,  as  shown  above,  are  at  the  irre¬ 
ducible  minimum. 

Joy  Axivane  Fans  will  show  you  new  stand¬ 
ards  in  efficiency,  compactness,  quietness,  and 
outstanding  versatility.  There  are  136  models 
for  volumes  up  to  200,000  CFM  and  pressures 
to  ll"  wg.  Get  the  full  story  by  writing  to  Joy 
Manufacturing  Company^  Oliver  Building,  Pittsburgh 
22,  Pa.  In  Canada:  Joy  Manufacturing  Company 
(^Canada)  Limited,  Galt,  Ontario. 


Write  for  FREE  Bullet'n  93-40 


for  VANEAXIAL  FANS  •  COMPRESSORS  •  OXYGEN  GENERATORS 
VACUUM  PUMPS  AND  BOOSTERS 


WSW  I  0113-93 


WORLD’S  LARGEST  MANUFACTURER 
OF  VANE  AXIAL-TYPE  FANS 
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WHAT  READERS  SAY 


SUPPLY  AND  RETURN 


rectangular 


SQUARE 

r 


HALF  ROUND 


UNIVERSAL  DIFFUSER  CORP. 

38  Marbledale  Road,  Tuckahoe,  N.  Y. 


The  Diffuser 
for  Every  Application 


Pf«os*  t»ncf  me  complef*  tataleg  HV 

COMPANY _ 

STREET - - 


Type 


wall 


with 


Type 


blades 


for 


heating 


cooling 


Here's  the  complete  diffuser 
line  with  all  extra  features: 
built-in  equalizing  deflectors; 
easy  to  install;  quick  adjust¬ 
ment  of  air  volume  and  diffu¬ 
sion  pattern;  simplified  engi¬ 
neering;  beautifully  finished  in 
any  color  baked  enamel. 

Let  our  sales  engineers  show 
you  why  Flexiflo  is  better  for 
your  jobs.  But  first  —  get  the 
Flexiflo  catalog. 


Type  CH,  adjustable 
for  healing,  ventilat¬ 
ing  and  cooling. 


Type  MP,  for  1-,  2-,  3- 
or  4-way  diffusion  to 
accommodate  any 
shaped  area,  16  styles. 


Type  H,  adjustable 
volume,  constant  pat¬ 
tern  and  radius  of 
diffusion. 


Return  this  coupon 


Type  V,  fully  adjust¬ 
able  air  diffusion  pat¬ 
tern  rrnd  volume. 


Type  R,  constant  flow 
pattern  regardless  of 
volume  adjustment. 


Dry  Wells 

Kditok.  Aik  Conditioning.  Hkatinc  and  Vkntii.ating: 

In  reference  tn  the  problem  dealing  with  dry  well.«  in 
the  “W  hat  W  <»uld  You  Do’’  section.  1  submit  the  follow¬ 
ing  for  your  consideration: 

Dry  wells  are  most  successful  in  sandy  soils  or  gravel: 
if  the  .soil  is  relatively  porous,  generally  satisfactory 
drainage  is  obtained.  However,  in  a  clay  type  of  soil,  the 
well  will  not  drain  and  will  fill  up  and  overflow.  After 
excavating,  by  setting  off  a  charge  of  dynamite  in  the 
hole,  a  general  loosening  of  the  ground  in  the  area  may 
he  obtained  to  increase  the  soil  absorption  characteristics 
The  rate  of  water  dissipation  in  sandy  soils  is  about  twice 
the  dissipation  rate  in  relatively  permeable  non-clay  soils. 

The  walls  of  the  pit  are  lined  with  brick  or  concrete 
block  with  oj>en  joints  (no  mortar). 

The  pit  should  be  below  the  frost  line  but  abo\e  the 
elevation  of  the  water  table. 

A  “rule  of  thumb"  used  to  size  the  rain  leaders  empty¬ 
ing  into  the  dry  well  is  based  on  a  design  rainfall  and  the 
roof  area.  For  a  pitched  roof  and  an  f>  inch  |)er  hour  rain¬ 
fall.  one  square  inch  of  rain  leader  cross-secticmal  area 
will  .serve  16()  to  200  sq  ft  of  roof  area. 

Since  the  volume  of  the  well  required  is  so  sensitive 
to  soil  characteristics,  it  is  best  found  by  exf)eriment. 
After  digging  the  pit.  it  is  filled  with  a  measured  quantity 
of  water,  and  the  length  of  time  re<juired  for  drainage 
noted.  The  volume  may  be  determined  after  the  drainage 
rate  is  determined  and  the  volume  of  water  handled  by 
the  rain  leaders  is  estimated  for  usual  local  rainfall  condi¬ 
tions.  £.  If .  Jer^er 

Associated  Professor, 
Department  of  Mechanical  Engineerinfi 
\otre  Dame,  Ind.  I  niversity  of  !\otre  Dame 

Kditok,  Aik  Conditioning,  Hkating  and  Vkntilating: 

e  read  the  discussion  on  dry  wells  in  the  What  Would 
You  Do?  department,  April.  19.56,  issue  and  it  wcurs  to 
me  that  you  may  he  interested  in  a  less  expensive  solution. 

We  have  found  in  all  plumbing  layouts,  it  is  more  and 
more  important  to  keep  all  costs  at  a  minimum.  With  dry 
wells,  to  keep  costs  down  hut  [)erformance  adcLjuate,  there 
are  several  factors  to  consider: 

1.  A  cheap  but  adequate  dry  well  design  must  be 
worked  out  such  as  illustrated  in  Fig.  1.  Please  read 
to  the  end  of  this  letter  before  forming  your  opinion 
as  this  has  been  used  for  many  years  with  satisfac¬ 
tory  results. 

2.  Provide  the  overflow'  shown  on  each  downspout. 
When  a  heavy  rain  occurs,  all  the  ground  around  the 
building  is  covered  with  water.  No  matter  how  large 
the  dry  well,  the  average  ground  is  quickly  saturated, 
and  the  rest  of  the  water  runs  out  the  overflow  with 
less  harmful  results  than  soaking  and  softening  up 
the  lower  levels  of  the  soil. 

3.  Three  .small  dry  wells  are  better  than  one  large  well 
with  expensive  long  runs  of  large  pij>e.  It  is  best  to 
have  a  small  well  for  each  downspout.  This  results 
in  short  piping  runs. 

[Concluded  on  paf^e  1.50) 
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ROYAL-AIRE  a  distinctive  conditioner 
featuring  UNARCO  pump-down”  control  system 


It  is  doubtful  that  any  air  conditioner  can  match  the  full  cooling  capacities  and  quiet  operation  under 

efficiency  and  beauty  of  the  UNARCO  ROYAL*  all  conditions,  producing  a  pleasurable  climate  and 

AIRE.  This  all-new  conditioner  provides  "just  right”  atmosphere  for  any  size  room, 

cooling  comfort,  adding  distinction  to  any  setting.  The  ROYAL-AIRE  is  eminently  suited  to  comfort* 

Oversize  cooling  coils  .  .  .  accessible,  hermetic  cool  dining  rooms,  taverns,  drug  stores,  clothing 

motor-compressor  units. ..  and  the  exclusive  stores,  and  offices.  ..to  cool  wherever  the  in 

UNARCO  "pump-down”  control  system,  which  pre-  efficiency  and  long  life  is  desired.  Address  Heating 

vents  compressor  damage... are  but  a  few  outstand-  &  Cooling  Division  for  descriptive  literature, 

ing  features  of  the  ROYAL-AIRE  line.  Union  Asbestos  &  Rubber  Company 

Available  in  five  capacities  (3  to  15-ton)  the  332  So.  Michigan  Ave.,  Chicago  4,  III. 

"ROYAL-AIRE  is  balance-engineered!  This  insures 


the  finest  in  heating  and  cooling  products  at  no  extra  cost 
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Grade 


lPP*;|^,5g5as 


IM 


CARNES  recommends 

ClCrUyt  VELOMETER 

for  instant  Air  Flow  readings 


Like  all  major  manufacturers  of  air  diffusers, 
Carnes  Manufacturing  Corporation  recommends 
the  use  of  an  Alnor  Velometer  when  balancing 
an  installation  of  its  air  diffusers,  such  as  the 
Model  EJ  shown  being  tested  above. 

Carnes  knows  that  you  can  measure  actual  air 
delivery — precisely  and  quickly — with  the  Alnor 
\'elometer.  Such  accuracy  assures  design  perform¬ 
ance  of  every  installation. 

The  V^elometer  is  the  only  instantaneous,  direct 
reading  air  velocity  meter — accurate  in  all  ranges, 
from  high  to  low'. .  .compact,  portable,  easy  to 
understand  and  use.  Wide  assortment  of  jets  and 
fittings  makes  this  precision  instrument  ideally 
suited  for  ail  air  velocity  measurement. 

Take  the  recommendation  of  every  major  man¬ 
ufacturer  of  air  diffusers — get  an  Alnor  Velometer. 
You’ll  save  time  and  money  on  the  next  installa¬ 
tion  you  balance. 


Illinois  Tp,tinfc  l.aboratoriei, 

Kooni  514.  420  Xo.  l.aSalle  Si. 

Chira^o  lO,  111. 

□  Please  send  Velometer  Bulletin  2448-G 

Name . 

(Company . 

Address . 

City . Zone _ State . 


(2£n(yv 


Sanitary 

tee 


Breather  cap 


Apply  rooflng^ 


Building 

wall 


Small 

field  stones 


Fill  with 
large  field 
stones 


Fig.  1.  Construction  of  dry  well. 

L  The  purpose  of  a  dry  well  is  not  to  hold  the  maxi¬ 
mum  roof  drainage,  but  to  keep  the  grounds  from 
having  puddles  after  each  small  rain. 

.i.  Sizing  the  dry  well  can  be  as  follows  and  will  be 
very  adequate: 


Size  of  Downspout,  Size  of  Dry  Well, 

In.  Dia.  Dia.  and  Depth,  Ft 

3  2..S  by  3 

4  4  by  4 

5  ,5  by  5 

8  0  by  5 

These  dry  wells  cost  from  §30  to  S60  each.  Hollow  dry 
wells  must  have  reinforced  tops  strong  enough  for  heavy 
trucks,  and  in  such  cases,  the  cost  is  approximately  ten 
times  as  much. 


Denver,  Colo. 


Len  E.  Rollins, 
Rollins  &  Stone,  Inc. 
Mechanical  Engineers 


Canadian  Degree  Days  for  April,  1956* 


April  i 

Cumulative 

City 

1956 

1  Normal  ! 

1955-56  1 

Normal 

Calgary,  Alta . 

887 

750 

10287 

8631 

Charlottown,  P.  E.  1. 

901 

858 

7787 

7727 

Crescent  Valley,  B.  C. 

620 

624 

7744 

7328 

Edmonton,  Alto.  .  .  . 

873 

780 

10921 

9369 

Fort  Williom,  Ont.  . 

948 

888 

9573 

9478 

Grande  Prairie,  Alta. 

884 

822 

11803 

9617 

Holifox,  N.  S . 

801 

768 

6737 

6902 

London,  Ont . 

732 

642 

7148 

6968 

Medicine  Hat,  Alta. . 

762 

606 

9728 

8194 

Moncton,  N.  B.  ... 

868 

798 

8103 

8094 

Montreal,  P.  Q.  ... 

757 

715 

7950 

8088 

North  Bay,  Ont.  .  .  . 

937 

813 

9191 

8746 

Ottowa,  Ont . 

783 

726 

8254 

8364 

Penticton,  B.  C.  ... 

479 

507 

6709 

6073 

Prince  George,  B.  C. 

783 

738 

10371 

8506 

Quebec  City,  P.  Q. .  . 

839 

849 

8568 

8848 

Regina,  Sask . 

1 037 

8 1 6 

1  1 307 

1 0457 

St.  John,  N.  B . 

850 

792 

7861 

7576 

Saskatoon,  Sosk.  .  . 

101  1 

725 

11560 

10081 

Timmins,  Ont . 

1016 

984 

10214 

10293 

Toronto,  Ont . 

706 

669 

6631 

6895 

Vancouver,  B.  C.  .  . 

476 

498 

541 1 

4977 

Victoria,  B.  C . 

479 

504 

5311 

4569 

Windsor,  Ont . 

637 

582 

6452 

6454 

Winnipeg,  Mon.  .  .  . 

1047 

822 

10902 

10444 

PRECISION  INSTRUMENTS 
FOR  EVERY  INDUSTRY 


‘These  data  are  supi>lied  throuRh  the  courtesy  of  the  MetcoroloRical 
Division,  Air  Service  Branch,  Department  of  Transport,  Canada. 

The  Department  reports  a  sliRht  revision  in  the  tiRures  for  March,  as 
pulilished  in  last  month's  issue.  Corrected  figures  are:  Ottawa,  Ont.,  1317; 
Winnipeg,  Man.,  1601. 
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BOILERS-  RADIATORS 


ourself! 


prove  It 


. . .  that  this  cast  iron  boiler  is  best,  for 

horizontal  rotary  oil  burners 

Weil-McLain  "HR”  Series  Boilers  are  designed  with  one  specific  objec¬ 
tive — to  most  effectively  develop  the  economies  obtainable  with  horizontal 
rotary  cup  oil  burners.  These  boilers  are  constructed  not  only  to  provide 
the  most  favorable  burning  conditions,  but  also  to  efficiently  absorb  the 
intense  heat  generated  by  rotary  burner  flames. 

Compare  the  "HR”  with  any  boiler  you  choose... put  a  check  in  every 
space  where  it  equals  the  "HR”  Boiler.  We  believe  you’ll  wind  up  with 
a  surprising  number  of  unchecked  spaces. 


□  1.  Designed  in  cooperation 
with  and  approved  by  leading 
makers  of  rotary  oil  burners. 

□  2.  Steel  front  plate  designed 
for  easy,  accurate  burner 
mounting. 

□  3.  Factory  drawings  fur¬ 
nished  showing  propercombus- 
tion  chamber  construction. 

n  4.  Certified  ratings  for 
150,000  BTU  oil. 

□  5.  Extra  large  combustion 
volume. 

Q  6.  High  base  to  minimize 
foundation  work. 

□  7.1  ^ow  heat  release  per  cu.  ft. 

Greater  primary  heating 
surface. 

□  9.  Balanced  flue  gas  travel. 

□  Ip*  Cast  iron  construction — 
highest  resistance  to  corrosive 
effect  of  oils  with  high  sulfur 
content— long  life  without  ex¬ 
pensive  repairs. 

□  11.  Short  draw-rods  for  easier 
assembly. 

□  12.  Rear  access  door  for  con¬ 
venient  build-up  and  servic¬ 
ing  of  combustion  chamber. 

□  13.  Lower  building  costs  be¬ 
cause  of  smaller  boiler  room. 

□  14.  Additional  capacities 
added  at  low  cost. 

□  15.  Easy  cleaning  because  of 
large  access  doors. 

□  16.  Enamelled  steel  jacket— 
fully  insulated. 


For  complete  details  write  for  Bulletin  C-188 


Address  literature  requests  to  Dept.  BB-6S 
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for  civic,  commercial  and  industrial  buildings 


now  offer  new  Forward  Curved  fans... 


for  higher  efficiency,  quieter-than-ever  operation 


New  free  12-page  catalog  lists  details,  specifications,  capacities. 
CARRIER  CORPORATION 
306  S.  G«ddes  St.,  Syracuse,  New  York 


I  want  to  know  more  about  the  im¬ 
proved  Carrier  Heatinq  and  Ventilating 
Units.  Please  send  me  the  new  catalog. 


COMING  EVENTS 

Where  listed,  names  or  titles  of  individuols  ore 
those  from  whom  further  information  is  available 


PLUMBING  AND  HEATING  EXPOSITION— 1 956  Notional 
Plumbing  and  Heating  Exposition,  in  conjunction  with  the  74th 
meeting  of  the  Notional  Association  of  Plumbing  Contractors, 
Inc.,  to  be  held  in  the  Milwaukee  Auditorium,  Milwoukee,  Wis. 
Secretary  of  the  Association,  1016  20th,  N.  W.,  Washington, 

D.  C . JUNE  n-14,  1956. 

OIL-HEAT  SHOW — 21st  Notional  Oil-Heat  and  Air  Condition¬ 
ing  Exposition,  at  the  new  Coliseum,  New  York,  N.  Y.,  to  be 
held  concurrently  with  the  34th  Annual  OHI  Convention  of  the 
Oil-Heat  Institute  of  America,  with  headquarters  at  the  Pork 
Sheraton  Hotel,  New  York.  R.  H.  L.  Becker,  managing  director 
of  the  Institute,  500  Fifth  Ave.,  New  York  36,  N.  Y. 

. JUNE  11-16,  1956. 

ASME  MEETING — Semi-annual  meeting  of  The  American  So¬ 
ciety  of  Mechanical  Engineers,  ot  the  Hotel  Stotler,  Cleveland, 
Ohio.  Secretary  of  the  ^ciety,  29  W.  39th  St.,  New  York,  N.  Y. 

. JUNE  17-21,  1956. 

TESTING  MATERIALS  MEETING— 59th  annual  meeting  of  the 
American  Society  for  Testing  Materials,  ot  the  Cholfonte- 

Hoddon  Hall,  Atlontic  City,  N.  J.  Secretary  of  the  Society,  1916 

Race  St.,  Philadelphia  3,  Po . JUNE  17-22,  1956. 

ASHAE  MEETING^Semi-onnuol  meeting  of  the  American  So¬ 
ciety  of  Heating  and  Air-Conditioning  Engineers,  Inc.,  at  the 
jhorehom  Hotel,  Washington,  D.  C.  A.  V.  Hutchinson,  secretory 
of  the  Society,  62  Worth  St.,  New  York  13,  N.  Y. 

. JUNE  18-20,  1956. 

INSTRUMENT  SOCIETY  EXHIBIT— 11th  annual  Instrument- 

Automation  Conference  and  Exhibit  (International),  of  the 
Instrument  Society  of  Americo,  at  the  new  Coliseum  building, 
New  York,  N.  Y.  J.  McCoffery,  Assistant  executive  secretary  of 
the  Society,  1319  Allegheny  Ave.,  Pittsburgh  13,  Po. 

. SEPTEMBER  17-21,  1956. 

AGA  CONVENTION — Annual  convention  of  the  Americon  Gas 
Association,  at  the  Auditorium,  Atlantic  City,  N.  J.  Secretary  of 
the  Association,  420  Lexington  Ave.,  New  York  17,  N.  Y. 

. OCTOBER  15-17,  1956. 

ASA  MEETING — 38th  annual  meeting  of  the  American  Stand¬ 
ards  Association,  in  conjunction  with  the  Seventh  Notional 
Conference  on  Standards,  at  Hotel  Roosevelt,  New  York,  N.  Y. 
Secretory  of  the  Association,  70  E.  45th  St.,  New  York  1  7,  N.  Y. 

. OCTOBER  22-24,  1956. 

ASRE  CONVENTION — Semi-onnuol  meeting  of  the  Americon 

Society  of  Refrigerating  Engineers,  at  Hotel  Stotler,  Boston, 

Moss.  Secretary  of  the  Society,  234  Fifth  Ave.,  New  York  1, 

N.  Y . NOVEMBER  25-28,  1956. 

ASME  MEETING — Annual  meeting  of  the  American  Society  of 
Mechanical  Engineers,  Hotel  Stotler,  New  York,  N.  Y.  Secretary 
of  the  Society,  29  W.  39th  St.,  New  York,  N.  Y. 

. NOVEMBER  25-30,  1956. 

POWER  SHOW — The  22nd  Notional  Exposition  of  Power  and 
Mechonicol  Engineering,  under  the  auspices  of  the  ASME,  at 
the  New  York  Coliseum,  Columbus  Circle,  New  York,  N.  Y. 
E.  K.  Stevens,  International  Exposition  Co.,  480  Lexington  Ave., 

New  York  17,  N.  Y . NOVEMBER  26-30,  1956. 

CHEMICAL  EXPOSITION — 9th  Notional  Chemical  Exposition 
of  the  American  Chemical  Society,  in  the  Cleveland  Public 
Auditorium,  Clevelond,  Ohio.  Secretary  of  the  Chicogo  Section 
of  the  Society,  86  E.  Randolph  St.,  Chicago,  III. 

. NOVEMBER  27-30,  1956. 

ASHAE  EXPOSITION — International  Heating  &  Air-Condition¬ 
ing  Exposition,  at  the  International  Amphitheater,  Chicago,  III. 
E.  K.  Stevens,  International  Exposition  Co.,  480  Lexington  Ave., 
New  York  17,  N.  Y.  Exposition  held  in  conjunction  with  the 
63rd  annual  meeting  of  the  American  Society  of  Heating  and 
Air-Conditioning  Engineers,  Inc.  A.  V.  Hutchinson,  secretary  of 
the  Society,  62  Worth  St.,  New  York  1  3,  N.  Y. 

. FEBRUARY  25-MARCH  1,  1957. 

METALS  CONGRESS  AND  EXPOSITION— 1 0th  Western  Metal 
Congress  ond  Expxssition,  sponsored  by  the  American  Society 
for  Metals,  and  other  technical  groups,  at  the  Pon-Pocific 
Auditorium  and  the  Ambassador  Hotel,  Los  Angeles,  Calif.  W. 
H.  Eisenmon,  managing  director  of  the  Society,  7301  Euclid 

Ave.,  Cleveland  3,  Ohio . MARCH  25-29,  1957. 

GAMA  MEETING — Annuol  meeting  of  the  Gas  Appliance  Man¬ 
ufacturers  Association,  at  The  Greenbrier,  White  Sulphur 
Springs,  West  Vo.  H.  Leigh  Whitelow,  managing  director  of 
the  Association,  60  E.  42nd  St.,  New  York,  N.  Y. 
. APRIL  8-10,  1957. 
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AIRCOUSTAT  SILENCES  ALL  FREQUENCIES 
IN  THE  AUDIO-FREQUENCY  RANGE! 


Rctonators  hold  low- 
frequency  sounds 


Periodic  internal 
structure  dampens 
middle-frequency  noise 


Sound-absorbent 
materials  suppress 
hish  frequencies 


AIRCOUSTAT"^  Sound  Traps  eliminate 
air  conditioning  noise  at  50%  less  cost 


Acoustical  PeHormance  Guaranteed.  Easy  to  Install. 
Pre-Engineered  —  No  Design  or  Layout  Headaches. 

Revolutionary  Aircoustat  Sound  Traps  require 
no  special  tools  for  installation . . .  reduce  your  labor 
costs  and  lower  your  installation  time.  Units  fit  any 
size  or  shape  of  duct.  If  Aircoustat  fits  geomet¬ 
rically,  it  fits  acoustically. 

Aircoustat  is  the  most  efficient  method  of 
sound-deadening  you  can  provide  your  customers. 
A  7 -foot  Aircoustat  unit  suppresses  as  much 
sound  as  100  feet  of  ordinary  duct  lining. 
Aircoustat  eliminates  all  frequencies  in  the  entire 


|S|  INDUSTRIAl 

SOUND  CONTROL 

engineered  Products  Sold  with  Service 


audio-frequency  range,  silences  entire  systems  or 
selected  outlets.  Flow  resistance  and  pressure  drop 
are  lower.  4  series  cover  applications  ranging  from 
general  offices  to  recording  studios. 

Discover  how  Aircoustat  Sound  Traps  can  save 
you  time  and  money  .  .  .  create  greater  customer 
satisfaction. 

*  Koppers  Trade  Mark 


MAIL  THIS  COUPON  TODAY 


Koppers  Company,  Inc.,  Metal  Products  Div.,  Industrial 
Sound  Control  Dept.,  6306  Scott  St.,  Baltimore  3,  Md. 
Gentlemen :  Please  send  me  a  free  copy  of  your  booklet  on 
Aircoustat  Sound  Traps. 

Name . . . Title . 


Company. 
Address... 
City . 


.Zone. 


-State. 
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KORFUND 


VIBRATION  CONTROL 


Means  MORE  ROOMS  FOR  RENT 


NEW  CATALOGS 


Use  the  prepaid  postcard 
on  page  105  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


DRAFT  INDUCER— A  new  bulletin.  No. 
1-56,  on  its  line  of  draft  inducers  for  heat¬ 
ing  boilers  and  power  plants,  is  issued  by 
L.  J.  Wing  Mfg.  Co.,  Linden,  N.  J.  New 
features  are  listed,  including  interchange¬ 
able  inlet  panels  and  fan  drive  through 
V-belt  with  motor  mounted  on  a  spring 
base  to  maintain  automatically  the  cor¬ 
rect  belt  tension.  Shaft  and  bearings  are 
rigidly  mounted  at  the  factory  and  the 
unique  air  cooling  system  keeps  fan  bear¬ 
ings  within  a  few  degrees  of  ambient 
temperature,  while  sealed  bearing  require 
no  additional  lubrication.  Fan,  shaft,  bear¬ 
ings  and  motor  constitute  a  sub-assembly, 
easily  removable  from  the  casing  for  in¬ 
spection  or  servicing.  Bulletin  contains  a 
simple  selection  table  for  most  heating 
plant  installations  and  two  pages  of  selec¬ 
tion  curves  for  use  in  selecting  draft  in¬ 
ducers  for  power  plants. _ Item  77 

FITTINGS  CATALOG — A  supplement.  No. 
2.  to  Catalog  No.  B-154  on  fittings  and  car¬ 
riers  for  toilet  fixtures  is  released  by  Blake 
Div.,  Hoffman  Speciality  Mfg.  Corp.,  In¬ 
dianapolis,  Ind.  The  applications,  descrip¬ 
tions,  ordering  information,  and  altera¬ 
tions  for  each  item  in  the  line  are  given 
in  the  catalog  supplement.  . . Item  7t 


FAN  BULLETIN— Bulletin  A-113  describ¬ 
ing  a  controllable  pitch  heat  exchanger 
fan,  is  available  from  Hartzell  Propeller 
Fan  Co.,  Piqua,  Ohio.  The  bulletin  explains 
how  variable  air  delivery  is  accomplished 
by  the  variation  in  blade  pitch  setting  of 
the  fan.  _ Item  7S 


The  ability  to  utilize  every  inch  of  available  space  is  sometimes  the  difference 
between  profit  and  loss  in  building  management. 

The  photo  shows  a  fan  installation  on  the  roof  of  a  famous  hotel.  Until  the 
Korfund  Steel-Spring  Vibro-lsolators  were  installed,  twenty  rooms  on  the  floor 
below  could  not  be  rented  because  of  vibration.  Even  water  standing  in  drinking 
glasses  showed  a  decided  side-to-side  movement.  The  simple  rubber  pads 
installed  previously  just  couldn’t  do  the  job. 

Correcting  faulty  vibration  control  installations  such  as  this,  and  recommending 
the  right  way  the  first  time  is  made  possible  by  experience.  Korfund  has  more 
than  a  half-century  of  experience  in  the  vibration  control  field.  So  when  you 
have  a  problem,  bring  it  to  Korfund— you’ll  get  impartial  recommendations  on 
media,  whether  it  be  springs,  rubber,  or  cork,  alone  or  in  combination.  Our 
experience  will  tell  us  which  is  best  for  you.  And  after  all,  there  is  no  substitute 
•for  experience.  Korfund  can  help  you  solve  your  vibration  problem. 


Write  for  a  copy  of  the  booklet  "Air-Conditioning  Goes  Up  in  the  World" 
which  tells  how  to  increase  profits  through  vibration-free  upper  floor  installa¬ 


tions.  Ask  for  Bulletin  32. 


For  specific  recom¬ 
mendations,  contact  us 
or  one  of  the  46  local 
Korfund  offices.  Look 
under  "Korfund"  in 
your  local  Telephone 
Directory  or  in  Thomas' 
Register. 


THE 


KORFUND 


CO.,  INC. 


48-01 E  Thirty  Second  Place,  Long  Island  City  1,  N.  Y. 
In  Canada:  510  Canal  Bank,  Ville  St.  Pierre,  Montreal 


VALVE  CATALOG— A  20-page  catalog  il¬ 
lustrating  and  listing  the  specifications  of 
magnetic  and  motorized  valves  for  use 
with  air,  water,  gas,  steam,  oU,  and  refrig¬ 
erants  is  offered  by  The  Mercoid  Corp., 
Chicago,  Ill.  The  catalog  is  designated  No. 
V-55.  . Hom  80 


DUST  CONTROL  BULLETIN— A  product 
bulletin  (270-E3)  that  describes  different 
designs  of  exhaust  hoods  for  dust  control 
in  the  woodworking  industry  is  released 
by  the  American  Air  Filter  Co.,  Inc., 
Louisville,  Ky.  The  bulletin  has  been  pre¬ 
pared  to  show  how  more  effective  exhaust 
hoods  have  been  designed  for  the  many 
operations  common  to  the  woodworking 
industry.  It  is  the  third  manual  to  be 
compiled  from  a  series  of  articles  entitled 
Scrapbook  of  Exhausting  Ventilation,  writ¬ 
ten  by  John  M.  Kane,  manager  of  the  com¬ 
pany’s  Dust  Control  Products. _ Item  81 


AIR  CONDITIONING  CATALOG— Catalog 
No.  AC  429.  published  by  National-U.  S. 
Radiator  Corp.,  Johnstown,  Pa.,  describes 
self-contained,  highboy  air  conditioning 
units  in  sizes  from  2  to  15  tons.  The  spe¬ 
cifications  of  the  units,  their  dimensions, 
and  performance  data  are  tabulated  in  the 
catalog.  _ Item  82 

{Continued  on  page  1.56) 
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BISON 


7  u  o  BiSOS  Super  Scot 
l^U'-Presiure  Boilers 
at  Sylvania  lileitric 
Proilutti,  Inc., 
Bataria,  S.  V. 
/  ftgtnet  rs  and  General 
Contractors,  Siegfried 
(  onstructioH  Co.,  Inc., 
Buffalo,  N.  Y.; 
Heating  Contractors, 
Joseph  Oat'is,  Inc., 
Buffalo,  S.  Y. 


SUPER  SCOT  BOILERS 

for  packaged  heating  units 

To  the  best  in  the  century-old  Scotch  Boiler  with  its 
tried-and-true  two-pass  design,  BISON  Super  Scot 
Low-Pressure  Boilers  t)ffer  a  number  of  advantages 
made  possible  by  their  exclusive  features. 

Per  unit  of  heating  surface.  Super  Scot  Boilers  are 
bigger.  They  have  a  larger  furnace,  more  steam  space 
and  water  content.  The  area  directly  exposed  to  the 
radiant  heat  of  combustion  is  a  greater  percentage  of 
the  total  heating  surface.  Certified  ratings  are  mod¬ 
erate  but  extra  loads  can  be  handled  with  larger  bur¬ 
ners. 

Results —  smokeless  combustion,  extra  capacity  for 
peak  loads,  lower  maintenance,  longer  life  and  less 
cost  of  steam  generated. 

Consult  F  &  T  also  for  high-pressure  boilers. 

Farrar  &Trefts  Division 

Adsco  Indiistries.Inc. 

20  MiLBURN  St.  Buffalo  12.  N.  Y. 


Shown  is  the  two-story  main  lounge  of  Men’s  Residence  Hall 
at  the  University  of  Washington,  Seattle.  Regular  Kno-Draft 
Air  Diffusers  with  pendant  light  fixture  adaptations  are  used  to 
achieve  design  simplicity  and  assure  an  uncluttered  ceiling. 

Kno-Draft  Air  Diffusers  also  offer  the  advantage  of  complete 
adjustability  af/er  installation.  This  assures  uniform  temperature 
without  drafts  throughout  the  conditioned  area,  and  saves  con¬ 
siderable  preliminary  slide-rule  figuring. 

There  are  Kno-Draft  round,  square  and  slotted  units  to  meet 
all  architectural  and  engineering  requirements  — the  industry’s 
most  complete  line  of  engineered  air  diffusers.  Attach  coupon  to 
your  letterhead  and  mail  today  for  full  information.  Connor 
Engineering  Corporation,  Danbury,  Connecticut. 


Here’s  the  ideal  furnace  for  use 
with  packaged  air  conditioners 


It’s  TThrdinjE 
STAINLESS  STEEL 
Gas-Fired 
Duct  Furnace 

"Oust  and  corrosion-resistant  stain- 
less  steel  burners  and  heat  ex¬ 
changers  make  the  Modine  Gas- 
fired  Duct  Furnace  especially  suit¬ 
able  for  use  with  cooling  coils  or 
packaged  air  conditioning  units. 
Equally  adaptable  to  straight  space 
heating  and  drying  applications. 
Lightweight  units  are  easier,  less 
expensive  to  ship  and  install. 

Only  Modine  offers 
all  these  advantages 

Fast,  uniform  heat  is  assured  by  seam- 
welded,  gas-tight  tubes,  direct-fired 
.  .  .  large,  self-cleaning  ports. 

Convenient  controls  are  mounted  on 
side  of  unit  for  easy  access,  regard¬ 
less  of  furnace  location. 


Removable  burner  unit  for  easy  in¬ 
spection,  service. 

Five  sizes —  from  88,000-  213,000 
Btu/hr  input  ...  all  AGA  approved. 

Wide  application — gas-fired  duct  fur¬ 
naces  are  ideal  for  residential,  com¬ 
mercial,  institutional  buildings ...  in¬ 
dustrial  and  agricultural  drying,  proc¬ 
essing  and  ventilating. 


Tor  complete  information,  see 
the  Modine  representative 
listed  in  your  classified 
phone  hook,  or  write 
Modine  Mfg.  Co., 

1511  DeKoven  Ave., 

Raciste,  Wis,,  for 
Bulletin  8$5. 


TTlmUnje 


GAS  -  FIRED  STAINLESS 
STEEL  DUCT  FURNACES 


0-1311 


NEW  CATALOGS 


{Continued  from  pope  1.>L) 


Use  the  prepaid  postcard 
on  page  105  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


AXIAL  FAN  CATALOG— A  36-page  illus¬ 
trated  catalog  (Bulletin  B-1013)  describing 
Series  203  axial  fans  for  ventilation,  proc¬ 
ess  air  supply,  and  process  air  recircula¬ 
tion  applications  U  available  from  Amer¬ 
ican  Blower  Corp.,  Detroit,  Mich.  The 
catalog  describes  and  illustrates  tube- 
axial  and  vaneaxial  flow  principles  and 
explains  the  various  arrangements  pos¬ 
sible  with  axial  fans. _ _ Item  83 


FOLDER  ON  WELDING— Information  of 
interest  and  value  to  those  associated  with 
the  fabrication  and  installation  of  process 
piping  is  contained  in  a  folder  (TDC-162A) 
on  welding  issued  by  Tubular  Products 
EMv.,  The  Babcock  &  Wilcox  Co.,  Beaver 
Falls,  Pa.  The  folder  provides  Informa¬ 
tion  on  the  welding  characteristics  of  both 
austenitic  and  ferritic  types  of  stainless 
steels  and  briefly  describes  various  weld¬ 
ing  methods  and  techniques. . Item  84 


SPECIFICATION  SHEETS  —  Specification 
sheets  giving  dimensions  and  operating 
data  on  both  vertical  and  horizontal 
models  of  central  station,  cabinet  type,  air 
conditioning  units  are  issued  by  Worthing¬ 
ton  Corp.,  Harrison,  N.  J.  Bulletin  No.  C- 
1100-S106P  is  on  the  vertical  model;  Bulle¬ 
tin  No.  C-1100-S107P  for  the  vertical  and 
horizontal  model;  and  Bulletin  No.  C-llOO- 
S108P  for  horizontal  models. _ Item  85 


THERMOSTAT  BULLETIN-  Revised  Bul¬ 
letin  No.  lOOOB,  issued  by  Sarco  Co.,  Inc., 
New  York,  N.  Y.,  describes  electric  room 
thermostats  for  factories  and  institutions. 
Also  featured  are  immersion  thermostats 
for  hot  water  heating  systems,  unit  heaters 
and  alarm  circuits  and  surface  thermostats 
for  control  of  unit  heaters. . . Item  86 


AIR  DIFFUSER  CATALOG— A  16-page 
catalog  on  strip  air  diffusers  is  issued  by 
Air  Devices,  Inc.,  New  York,  N.  Y.  The 
catalog  illustrates  typical  installations  and 
gives  engineering  characteristics  and  sug¬ 
gested  applications  of  the  diffusers  in  ad¬ 
dition  to  performance  data. _ Item  87 


VIBRATION  CONTROL  GUIDE— An  illus¬ 
trated  publication  ( K6A )  entitled  The 
Plant  Engineers'  Guide  to  Machinery 
Mounting,  Vibration  and  Noise  Control  is 
published  by  The  Korfund  Co.,  Inc.,  New 
York,  N.  Y,  The  bulletin  shows  by  means 
of  case  histories  how  vibration  problems 
are  being  solved  by  using  isolation  media 
like  springs,  cork,  and  rubber _ Item  88 


BASEBOARD  RADIATION  CATALOG— A 

12-page  catalog  covering  Custom  and  Pre- 
Fab  baseboard  radiation  is  available  from 
Th2  Kittling  Corp.,  Buffalo,  N.  Y,  Illus¬ 
trated,  the  catalog  gives  capacities,  rat¬ 
ings.  specifications,  dimensions  and  en¬ 
gineering  data. _ Item  89 

{Continued  on  pope  158) 


156 


JUNE,  1956,  AIR  CONDITIONING,  HEATING  AND  VENTILATING 


PISTON-RING 
EXPANSION  JOINTS 

can  be  unpacked  at  full 
operating  pressure 

DDAHE  the  PITTSBURGH 

rnUUl  TESTING  LABORATORY 


All  packing  has  been  removed.  There  is  no  trace 
of  steam  in  the  empty  stuffing  box,  even  though 
steam  in  the  line  is  at  240  lbs.  with  700  F  total 
temperature. 


•  For  simple  maintenance,  a  new  ring 
of  packing  can  be  added  to  an  ADSCO 
Piston-Ring  Slip-Type  Expansion 
Joint,  but  when  the  old  packing  has 
been  allowed  to  become  scored,  it 
should  be  removed  and  replaced  with 
fresh  packing.  The  ADSCO  Piston- 
Ring  Joint  is  the  only  joint  in  the 
world  in  which  this  can  be  accom¬ 
plished  without  shutting  off  line  pres¬ 
sure.  With  the  vent  valve  open,  piston 
rings  hold  the  line  pressure  while  the 
joint  is  being  serviced  as  in  photo¬ 
graph  at  left. 

Other  features :  The  slip  is  continu¬ 
ously  guided  at  its  extreme  ends 


throughout  its  entire  length  of  travel. 
Primary  and  secondary  limit  stops  pre¬ 
vent  the  slip  from  being  pulled  out  of 
the  body.  Openings  in  the  external 
guide  provide  easy  access  to  the  pack¬ 
ing  gland  for  adjustment.  The  external 
guide  is  built  in  halves  to  reduce  the 
size  of  manholes  required  in  under¬ 
ground  construction. 

These  ADSCO  Piston-Ring  Joints 
are  available  in  both  single  and  double 
types,  in  full  range  of  sizes,  with  4', 
8",  and  12'  traverse  per  slip,  and  for 
temperatures  to  800  F  and  higher. 

•  Write  for  Bulletin  f6-20. 


American  District  Steam  Division 
Adsco  Industries.  Inc. 

20  MiLBURN  St.  Buffalo  12.  N.  Y. 


HlfiM  V  ElO  Cl  T  Y  A I R  F I LT  E  R  S 


VIRO  CRIMP  MEDIA 

has  special  Hemmed  Edges  for 
strength  and  safe,  easy  han¬ 
dling.  No  cuts!  No  Scratches! 
No  Filter  surface  damage. 


^  MINIMUM  RESISTANCE 


Also  Available  . . . 

Low  Velocity  and  Grease  Filters . 
Write  for  catalogs  and  prices. 


fmm  torporatiso 


08H  NORTH  WATER  ST.  •  MILWAUKEE  2.  WIS. 


Canadian  Rcpresentotive 

DOUGLAS  ENGINEERING  CO.,  LTD,  MONTREAL 


A  few  distributorships  available. 
Write  for  details! 
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Front  and  right  side  view  of  one  of 
tour  400  hp  Continental  Automatic 
Boilers  ready  for  shipment  to  four 
cement  products  processing  plants 


Continental  BOILER 


You,  too,  con... 


Front  and  left  side  view  of  same  400  hp  unit 
—  note  simplioty  of  design. 


View  with  front  doors  open  showing  gas 
burner  assembly. 


SAVE  ON  INITIAL  COST! 

.  .  .  for  Continental  Boilers  are  fre¬ 
quently  lowest  in  purchase  cost,  yet 
feature  highest  quality  workmanship, 
materials  and  controls. 

SAVE  FUEL  COSTS! 

.  .  .  for  Continental  Radiant  Flame 
Heating  meets  or  beats  other  meth¬ 
ods  for  fast,  economical  heat.  And  its 
unique  “Spinning  Gas  Technique” 
affords  maximum  heat  transfer  and 
efficiency. 

SAVE  TIME,  LABOR, 
MAINTENANCE! 

. . .  through  Continental  Boiler’s  simple, 
functional  design  that  affords  quick 
access  to  furnace  and  return  tubes, 
easy  cleaning  and  inspection,  brief 
shut-down. 


View  with  raar  door  open—  showing  furnace, 
return  tubes  and  refractory-lined  rear  door. 


SAVE  REPAIR  AND 
REPLACEMENT  COSTS! 

Long,  trouble-free  service  is  made  pos¬ 
sible  because  all  return  tubes  do  equal 
work,  affording  balanced  water  cir¬ 
culation  and  uniform  expansion. 


oo  \ 


Sizes  20  to  500  hp;  15  to  250  psi.  Gas, 
oil  or  combination  fired.  Write  for 
literature,  and  let  B.E.  bid  on  the  next 
boiler  you  need. 


o° 


7  Monovon  St.  •  Phoenixviile,  Po.  •  Phone  5832  , 

NEW  CATALOGS 


{('.onliniicif  from  page  156i 


Use  the  prepaid  postcard 
on  page  105  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 


CLASS  III  FAN  CATALOG— A  catalog 
(Bulletin  DS-348C)  covering  Class  III  fans 
designed  for  high  velocity  air  conditioning 
systems  is  issued  by  The  Trane  Co.,  La 
Crosse.  Wis.  The  fans  are  cataloged  in 
single  and  double  width  arrangements,  in 
sizes  18  through  73.  _ Hem  90 

COMPRESSOR  SERVICE  BOOKLET  —  A 

parts  list  and  service  instruction  booklet 
has  been  released  by  Copeland  Refrigera¬ 
tion  Corp.,  Sidney,  Ohio,  covering  its  4- 
cylinder.  high-speed,  belt-driven  compres¬ 
sors.  The  illustrated  service  instructions 
cover  the  replacement  of  valve  plates,  seal 
assemblies  and  oil  pumps. - Item  91 

BASEBOARD  BULLCTIN— A  16-page  sales 
bulletin  is  published  by  C.  A.  Dunham  Co.. 
Chicago,  Ill.  The  booklet.  No.  1231,  con¬ 
tains  photos,  drawings  and  technical  data 
on  the  company’s  baseboard  and  gives 
roughing-in-data.  design  and  details  of 
typical  installations,  capacities  and  pro¬ 
cedures  for  selecting  the  desired  baseboard 
systems.  _ Item  92 

COOLING  COIL  CATALOG— Catalog  DE- 
200,  describing  a  line  of  direct  expansion 
cooling  coils  is  issued  by  Halstead  &  Mit¬ 
chell,  Pittsburgh,  Pa.  The  catalog  describes 
the  construction  of  the  coils,  including 
tubing,  casings,  headers,  refrigerant  dis¬ 
tribution.  return  bends,  and  valves  of  the 
coils. _ Item  93 

POWER  TOOL  CATALOG— A  catalog  of 
industrial  portable  power  tools,  listing 
more  than  one  hundred  models  and  ac¬ 
cessories.  with  price  schedules,  is  avail¬ 
able  from  Skil  Corp.,  Chicago,  Ill.  The 
catalog  presents  the  many  items  of  the 
line  pictorialiy  with  photographs  and  in 
many  cases  with  cutaways  to  show  details 
of  construction.  _ Item  94 

STEAM  GENERATOR  CATALOG— A  12- 

page  catalog  (Bulletin  5511)  on  water  tube 
steam  generators  is  offered  by  the  Titus¬ 
ville  Iron  Works  Co.,  Titusville,  Pa.  Basic 
specifications,  dimensions,  and  illustrations 
of  the  tube  arrangement  and  gas  passes 
are  given  in  the  catalog. _ Item  95 

HEAT  DISTRIBUTION  PROBLEMS— A  16- 

page  bulletin  disussing  modern  room  heat 
distribution  problems  is  published  by 
Shaw-Perkins  Mfg.  Co.,  Pittsburgh.  Pa 
Its  contents  include  descriptions  and  il¬ 
lustrations  of  proper  radiator  installation 
for  churches,  hospitals,  schools,  offices, 
homes,  institutions,  and  commercial  build¬ 
ings.  _ Item  96 

HEATING  CONTROLS  CATALOG— The 

publication  of  a  brochure  (Bulletin  NR-26) 
for  heating  contractors  and  engineers  is 
announced  by  International  Register  Co., 
Chicago,  Ill.  The  4-page  folder  describes 
the  use  of  automatic  time  controls  with 
oil  burners,  gas  units,  and  stokers.  Stan¬ 
dard  applications  are  listed  with  the  type 
of  time  control  required.  A  section  devoted 
to  wiring  diagrams  accompanies  the  sug¬ 
gested  uses.  _ _ _ Item  97 

{(.nnchided  on  page  160  i 
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WHEN  You  Want  It 
WHERE  You  Want  It 

FOR  EVERY  INDUSTRIAL  APPLICATION 


•ft 


with  FUXnUST*  hose 

In  a  large  midwestern  chemical  plant,  12”  I.D.  Flexaust  Hose 
is  used  to  exhaust  fumes  and  heat  from  a  flame-cutting 
operation.  The  hood  to  which  the  Flexaust  hose  is  attached 
is  carried  on  a  movable  boom,  putting  the  exhaust  exactly 
where  it  is  needed.  Available  in  l*/t”  to  36"  I.D. 

EASY  TO  INSTALL 

•  Unskilled  labor  can  cut  and  install  Flexaust  duct  quickly  and  easily. 

A  set-up  like  this  one  can  be  easily  installed  and  Just  as  easily  moved  to 
meet  changes  of  process  or  relocation  of  machines.  It  can  be  cut  to  any 
length,  and  is  easily  coupled  to  any  other  duct  work. 

HIGHLY  FLEXIBLE 

•  No  layout  problems  with  Flexaust!  Made  of  nylon  or  cotton  base  impreg¬ 
nated  with  age-resistant  Neoprene  compound  and  reinforced  with  spiral 
wire,  it  will  not  kink  or  flatten.  It  maintains  its  cross-section  even  on 
sharp  beds.  As  it  has  excellent  lengthwise  compressability,  it  is  easy  to 
transport  and  store. 

LONG  LASTING 

•  Flexaust  is  highly  resistant  to  corrosion,  moisture,  chemical  deterioration 
and  flexing  fatigue.  Its  bonded,  double  ply,  double  overlap  construction 
makes  it  fully  air-tight  for  pressure,  suction  or  gravity  operations.  It  outlasts 
other  types  of  ducts  in  handling  abrasive  dusts  as  in  grinding,  materials 
handling,  etc. 

You  can  use  Flexaust  for  fume  exhaust,  for  dust  or  chip 
collection,  for  ventilation,  for  handling  of  bulky  materials. 

In  every  application  it  proves  its  economy  in  first  cost  and 
simplicity  of  installation  ...  its  efficiency  in  its  performance 
and  adaptability  to  all  types  of  jobs.  Also  available,  retract¬ 
able  type  Portovent  duct. 

Write  today  for  bulletins  giving  complete  data  on  flow 
characteristics,  installation  procedure,  sizes,  fittings  and  ac¬ 
cessories. 

THE  FLCXIlUST  COMPANY 

Kept.  HV-6,  100  Park  Avenue,  New  York  17,  N.  Y. 

Formerly  American  Ventilating  Hose  Co. 

Stocks  are  available  from  coast  to  coast 
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{Concluded  from  page  158) 


PASTENINC  TOOL  BOOKLETS  —  Two 

booklets,  showing  different  ways  in  which 
a  fastening  tool  can  be  used,  are  offered  by 
Ramset  Fastening  System,  Olin  Mathieson 
Chemical  Corp.,  Cleveland,  Ohio.  One 
booklet  shows  how  the  tool  can  be  used 
for  plant  maintenance.  The  second  tells 
how  it  is  used  for  lead  lining . Item  98 


iml  mih  mlMdmi  ? 


PUMP  BULLETIN— Type  S  condensate 
pump  and  a  complete  line  of  vacuum  and 
condensate  pumps  are  described  in  28-page 
bulletin.  No.  1465,  offered  by  Sarco  Co., 
Inc.,  New  York,  N.  Y,  The  reader  will  ap¬ 
preciate  the  large  cut  away  illustrations, 
the  pump  selection  guide  and  the  instal- 

Item  99 


You  can  obtain  new  Petrometer  Series  1400 
Remote  Reading  Tank  Gauges  in  4  Models  to 
suit  almost  every  industrial  installation.  All 
gauges  operate  on  the  sound  principle  of  hydro¬ 
static  pressure  ...  no  moving  parts  or  intricate 
mechanisms  to  cause  failure  through  wear,  cor¬ 
rosion  or  friction.  Large,  vertical  scale  gives 
accurate,  easy-to-see  readings. 

Gauges  can  be  installed  on  tanks  above  or 
below  the  ground  and  up  to  V4  of  a  mile  away. 

CHOOSE  FROM  THESE  4  MODELS 


lation  diagrams. 


TUBING  BULLETIN— Production  and  de¬ 
sign  engineers  are  offered  a  4-page  folder 
(TB-362)  published  by  Tubular  Products 
Div.,  The  Babcock  &  Wilcox  Co.,  Beaver 
Falls,  Pa.  The  bulletin  tells  how  electric- 
resistance-welded  carbon  steel  mechanical 
tubing  solved  engineering  problems  and 
simplified  production. _ Item  100 


BOILER  CATALOG — Thirteen  sizes  of 
Pacific  800  series  wet  back  Scotch  type 
boilers  are  described  in  Catalog  AP-294, 
issued  by  Pacific  Steel  Boiler  Division, 
Johnstown,  Pa.  A  4-color  cutaway  draw¬ 
ing  in  the  catalog  depicts  the  component 
parts  of  the  boiler.  Ratings,  capacities, 
recommended  burner  sizes,  dimensions 
and  engineering  data  are  given.  ..Item  101 


MODEL  1400  A 

Equipped  with  aerating  valve  for  semi-automatic 
purging  of  the  transmission  line.  Purging  line  attaches 
to  compressed  air  line. 


CONDENSED  VALVE  CATALOG  —  An  8- 

page  catalog  (P&H-.56)  of  Cash-Acme 
automatic  valves  for  the  plumbing  and 
heating  industry  includes  twenty-two 
models  not  previously  announced  and  is 
available  from  A.  W.  Cash  Valve  Mfg. 
Corp.,  Decatur,  III.  Tables  showing  pipe 
sizes,  listed  ratings,  and  shipping  weights, 
plus  other  important  facts  concerning  the 
valves,  are  given.  _ Item  102 


Equipped  with  Bubbler  as  well  as  aerating  valve. 
Transparent  Bubbler  provides  a  constant  visual  check 
on  aeration.  Used  with  compressed  air  source. 


MODEL  1400  F 

Equipped  with  Flowmeter  and  aerating  valve.  Actual 
rate  of  flow  of  air  for  purging  can  be  preset  and 
indicated  on  the  Flowmeter.  Requires  compressed  air 


NYLON  FITTING  IS  DESCRIBED  — A  4- 

page  bulletin  describing  a  lightweight 
Nylon  fitting,  which  is  impervious  to  most 
acids  and  alkalies,  is  published  by  Jaco 
Mfg.  Co.,  Cleveland.  Ohio.  Specifications 
and  illustrations  of  the  fitting  are  given 
and  its  use  explained. - Item  103 


AIR  CONDITIONING  BULLETINS— A  se¬ 
ries  of  four  bulletins  is  issued  by  Peerless 
of  America.  Inc.,  Chicago.  Ill.,  giving  en¬ 
gineering  data  on  air-cooled  condensers 
(Bulletin  No.  NW155),  cooling  and  heating 
units  (Bulletin  No.  CX155),  water  coils 
(Bulletin  ACW  155),  and  4-row  air  condi¬ 
tioning  coils  (Bulletin  No.  AC  155-1). 
. . Item  104 


MODEL  1400  M 

For  use  where  compressed  air  source  is  unavailable. 
Equipped  with  Manual  Air  Compressor  and  Aerating 
Valve. 


Petrometer  Gauges  can  be  obtained  in  multiple  units 
incorporated  on  a  single  panel  and  mounting  plate  to 
meet  your  specifications.  High-level  —  low-level  alarms 
also  available. 

For  complete  information,  send  for  Bulletin  6004, 


CARBON  DIOXIDE  ANALYZERS  —  A  4- 

page  catalog  (56-553-1)  issued  by  Hays 
Corp.,  Michigan  City,  Ind.,  contains  photos 
of  different  types  of  chemically  operated 
carbon  dioxide  analyzers  and  recorders. 
Descriptions  of  the  operation  and  sampling 
system  are  accompanied  by  drawings  of 
the  analyzer. _ _ _ Item  105 


Use  the  prepaid  postcard 
on  page  105  for  securing 
your  copies  of  catalogs  de¬ 
scribed  in  this  department. 
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?  \LLKN  COOLKR  c^ 
VKNTILATOR.  INC. 

ROCIIKSIIR.  MICH 

Roof  Ventilators  for  Every  Commercial  and  Industrial  Need 
REPRESENTATIVES  IN  PRINCIPAL  CITIES 


Wh<jt*v«r  your  vonMoting 
Mods,  b«  $ur«  to  fm  bow 
Alim  •(^pmmt  con  mmt 
your  roquiromonts  offi* 
dentiy  •conoralcaNy. 


NEW  ••l-UNE’* 
for  EYE  AFKAL 

Th«  now  ‘l-LfaM"  provkJos 
on  ottradiv*  low  contour, 
CKSurbig  moximuffl  copodty 
or  ofRcimcy  with  iho  mini* 
nMwn  ov«r*aH  hoight. 


With  this  new,  sectional  design  Niagara 
condenser  you  avoid  the  many  troubles  due 
to  faulty  condensing  and  get  at  all  times  the 
full  capacity  your  refrigerating  plant  should 
afford. 

You  benefit  from  extra  saving  in  upkeep 
labor  and  expense.  The  casing  of  this  new 
condenser  is  made  of  sections  each  sepa¬ 
rately  removable,  giving  you  access  to  all 
parts  for  easy  inspection  to  head  off  dirt 
and  corrosion,  to  clean  the  coils  easily  from 
either  side. 

You  benefit  from  greater  efficiency  in 
condensing.  A  simpler  method  of  using 
evaporative  cooling  improves  heat  transfer. 
You  benefit  from  Niagara  features  that  re¬ 
move  super-heat  before  condensing  and 
keep  the  system  purged  of  oil.  You  save 
95%  of  the  cooling  water  cost. 

You  benefit  from  a  low  first  cost,  lower 
freight  cost  and  less  expense  in  erection. 

Capacity  range  is  from  90  to  240  tons.  Write 
for  Niagara  Bulletin  131.  Find  out  how 
your  plant  can  save  expense  this  season. 


POWERFUL  “VD** 
for  HIGH  VELOCITY 

iy  moving  o  largo  veiumo 
of  ah’  at  Mgh  voiodty,  this 
Vortical  Dischorgo  fan 
hoops  fumos  from  sifthig 
bode  into  building. 


. . .  is  proparod  to  invosH- 
goto  vonthoting  probloms 
and  plan  systems,  for  fho 
ofRdofd  rofflovol  of  hoot, 
fumos,  vapor  or  dust.  f 

WIND4>RiVEN' 
TURMN&  W 

Throo  typos  of  Alton 
binos  toko  ftM  o^qntttgo  ^ 
of  dm  ocondmy  of  nottMrol 
oh  movomont.' 

Romolo  dtfvo  Stondwliv  is 
dodgnod  to  boftoi|i  cors-^)^. 
rosivo  hmm,  .sstojNr'  bigh  - 
tomporoturo-c^ 

THE  ALLEN  ^ 

Writo  today  for  entodog  ^ 
that  givos  spocifieptions 
ond  porformopco  dpto  on 
tooso  and  odwr  uhht  to 
Alton  vondkrtor  Rno.  'z 


Dept.  H.  V.,  405  Loxington  Avonuo 
NEW  YORK  17,  N.  Y. 

District  Engineers  in  Principal  Cities 


Over  40  Years' Servict  tn  Industrial  Air  Engineering 
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OOYOU  HAVE  A 
tVlO-STAC^ 

pressure  or 

nWPERATURE 

COHTROl 
problem 


^  HAS  THE 
SOLUTION 


Mercoid  DA-400  Series  Controls  are  dual 
purpose  controls  (available  for  pressure 
or  temperature)  incorporating  a  single 
element  operating  two  separate  inde¬ 
pendently  adjustable  Mercoid  magnetic 
mercury  switches.  Circuit  arrangements 
can  be  supplied  for  various  operations, 
a  few  examples  are: 

D  Close  one  alarm  circuit  at  high  setting  and  a 
separate  circuit  at  low  setting.  Both  circuits 
remain  open  between  the  high  and  low  operat¬ 
ing  points  of  the  two  switches. 

■}■  As  an  electrical  interlock  to  open  one  circuit  on 
'Kfl  a  rise  above  and  the  second  circuit  on  a  drop 
below  the  set  operating  point. 

■■  To  provide  two-stage  control  by  opening  one 
^  Kfl  circuit  on  a  rise  and  a  second  circuit  on  a  further 


Prtssurn  fypts  available  in  17  different 
operating  ranges  from  0>30"  vac.  to 
300-2500  psi.  Tmmparafurm  t/pes  avail¬ 
able  in  11  operating  ranges  from 
-30-60°F.  to  370-530‘’F. 

All  types  are  equipped  with  external 
adjustments  and  visible  calibrated  dial. 

WRITE  FOR  BULLETIN  CA-PT 


THE  MERCOID  CORPORATION 

4501  BELMONT  AVE  ,  CHICAGO  41,  ILLINOIS,  USA 


^SUxCOOK  Direct  Drive 
Y  \  Ventilators 


\8] 


LichtweiKht 
Spun  Aluminum 
Rubber  Mounting 

Easy  installation 

• 

Non-overioading 
Blowir  Wheel 
(Aluminum) 


AVAILABLE  IN  LOW  RPM 

Cook  direct  drive  ventilators  are  now 
available  in  speeds  as  low  as  490  rpm. 
You  can  install  a  Cook  direct  drive  unit 
where  normally  only  belt  drives  are 
used.  Low  tip  speeds  for  quiet  opera¬ 
tion.  Light  starting  torque  with  alumi¬ 
num  blower  wheel.  Only  6"  high  roof 
curb  required.  Ail  aluminum  construc¬ 
tion  saves  hundreds  of  pounds  roof 
load  on  large  models.  Also  available 
are  wall  ventilators,  and  belt  drive 
centrifugal  ventilators.  Write  for  Cata- 

Inir  HV  1"  Carada  writ.  t.  H.  F.  Clark.  Ltd.. 

244  W.  Broadway.  Vancouvw.  B.  C. 


VENTILATORS 

LOREN  COOK  COMPANYl 
B.f.o,  Ohio 


These  models 
will  be  shewn  in 
the  1956 
SWEET'S  FILE 


No  faster  way  to  bond  fiber 
glass,  batts  and  mineral  wool 
to  ducts,  walls  and  ceilings. 
You  eliminate  drilling,  welding, 
expansion  bolts.  Miracle  Sur¬ 
face  Anchors  provide  firm  sup¬ 
port,  with  lockwasher  de¬ 
signed  to  hold  insulation 
firmly  in  place  to  eliminate 
any  delamination  of  insula¬ 
tion.  You  cut  time  and  costs. 
And,  there’s  no  damage  to 
surface  in  event  installation 
is  ever  removed. 

FREE;  Valuable  Anchor  Tech¬ 
nical  Bulletin,  complete  with 
details  and  specification  data. 
Yours  without  obligation. 
MIRACLE  SURFACE  ANCHORS 
are  manufactured  by 

DEVICES,  INC. 

a  division  of 

MIRACLE  ADHESIVES  CORP. 
214  E.  53  St.,  New  York  22,  N  Y, 


USE 

MIRACLE 

SURFACE 

ANCHORS 

with  Miracle  Anchor  Adhesive 

TO  SPEED 
INSTALLATION 
OF  INSULATION 
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ARE  ALL  YOUR  EGGS  IN  ONE  BASKET? 

iWicoil 

IS  THE  MAJOR  NEW 
SOURCE  OF  SUPPLY 

FOR 

OIL  AND  WATER 

COOLERS 

IMPORTANT  O.E.M.’s  HAVE  SWITCHED  TO 

nuiacotl 

TYPE  "P“  EXCHANGERS 

Dependence  on  only  one  source  of  supply 
may  mean  a  stoppage  of  your  own  produc¬ 
tion.  You  owe  it  to  yourself  to  investijiate  the 
Paracoil  oil  and  water  coolers! 

Compare  these  features: 

Designed  to  minimize  thermal  change  stresses, 
to  provide  seal  between  shell  and  tube  fluids,  to 
facilitate  inspection  of  tube  sheets  and  tube  ends, 
the  cleaning  of  tubes  and  the  testing  of  tubes. 

Built  With  Standard  Components  for  diversi¬ 
fied  heat  exchanger  applications  to  high  stand- 


Had  the  Full  Story, 
yet,  on  product-produce 
storage  and 
refrigeration? 


2  SPASAVFRS  — 
Dairy  Cooler 


D-H  equipment  has 

to  ^ 

solved  “tough  nut" 

refrigeration  problems 

—  since  1910. 

Request  bulletins,  XX-/ 

ards  of  design  and  construction. 

As  Oil  Coolers  —  for  bearing  oil,  turbine  oil, 
hydraulic  systems  oil,  transformer  oil,  gear  oil, 
seal  oil,  etc. 

As  Water  Coolers— for  internal  combustion  en¬ 
gine  and  compressor  jacket  water,  electrolyte 
solutions,  brine  solutions,  boiler  blow-down,  con- 


Beverage  Cooler 


densate,  etc. 


1  HOT  SHOT  — 
Ice  Cream  Freezer  Room 

^lUS  ...  10  more  units, 
individually  installed. 


As  Air  or  Gas  Coolers  — for  inter-  and  after¬ 
coolers  on  air  compressor  installations  and  mis¬ 
cellaneous  gas  cooling  applications. 

For  Stationary  and  Marine  Service. 


AIR  CONDITIONING,  HEATING  AND  VENTILATING,  JUNE,  1956 


DAVIS  ENGINEERING 

CORPORATION 

30  Rockefeller  Plaza  •  New  York  20,  New  York 
1064  East  Grand  Street  •  Elizabeth  4,  New  Jersey 


JraijQr^hansoH 


3301  Medford  Street  *  Los  Angeles  63,  California 

(Division  of  Notionol-U.S.  Radiator  Corporation) 


Unbrea'kable, 

Roll-Up... 


more  air  -  less  horsepower 


7-blade 

seml-pressvre 


Resilient  Spring  Steel  Scale  holds  vinyl  plas¬ 
tic  tube  rigid  for  easy  set-up  and  use  ,  .  .  yet 
whole  instrument  rolls  up  to  pocket  or  tool 
kit  size. 


Read  pressure,  vacuum  or  differential  with 
no  parallax  error  .  .  .  full  2-inch  sliding  zero 
adjustment. 


Increased  operating  efficiency 
and  economy  without  “spe¬ 
cial”  equipment  or  costly  modifications.  The  secret?  It’s  the 
design  of  the  new  7-blade  “Macheta"  Airfoil  Propeller! 


Complete  with  plastic  H  '  pipe  thread  connec' 
tions,  carrying  plugs,  and  adapters.  ||Q[||||iK 
Standard  ranges  from  8'  to  120' 
water  or  mercury. 

Writ*  today  for  ^ 

litoraturo  aod  pricot  W 


direct  connected 

Wider,  heavier-sectioned  blades,  designed 
expressly  to  move  more  air  at  slower 
speeds,  require  less  horsepower  than  con¬ 
ventional  types;  permit  use  of  smaller,  more 
economical,  standard-construction  motors. 


extended  shaft 

Especially  effective  against  re¬ 
sistances  in  the  1^"  to  4"  static 
pressure  range,  “SP-7”  Fans 
are  adequately  powered  to 
prevent  motor  overload. 


direct  driven  duct 

Standard  Aerovent  assemblies,  with 
“industry’s  most  efficient  air-moving 
surface,”  now  offer  the  advantage  of 
lower  initial  C'ost,  reduced  oiierating 
expense  and  quieter  operation. 


belt-driven  duct 

Available  in  sizes  14"  to  60  ’  in  a 
wide  range  of  speeds  and  capaci¬ 
ties,  these  units  are  supplied  for  all 
types  of  installations  and  for  all 
operating  characteristics. 


H«r*  is  a  book  that  will  give  you  a  comprahansive  pictura  of 
tha  choractaristics  and  usas  of  ovary  typo  and  grada  of  fual 
oil.  Tha  author  axplaint  tha  moaning  of  oach  oil  proparty, 
and  shows  how  this  information  is  appliad  to  tha  soloction, 
handling  and  burning  of  fual  oil.  Impuritias  and  how  thay 
affact  combustion  aro  dascribad  fully,  and  a  spacial  chaptar 
dascribos  fual  oil  additivas  and  how  thay  ara  usad.  Anothar 
chaptar  lists  troublas  which  may  bo  ancountorad  in  using  fual 
oils,  and  shows  tha  corroct  ramady  to  apply  in  oach  casa. 
Tachnical  languaga  is  avoidad  wharavor  possibla,  and  all 
tarms  ara  fully  axplainad. 

160  Pages  $3.50  34  Tobies 

In  Canada  or  overseas,  $4.20 


"bi-flo"  duct 

Consult  your  Aerovent  representative 
or  write  the  factory  direct  for  de¬ 
tailed  performance  data  and  specific 
ratings  on  standard  assemblies  for 
every  industrial  ventilating  or  air- 
moving  requirement. 


All  Aerovent  Fans  are  rated  in  accordance  with  the 
Standard  Test  Code  and  U.S.D.C.  Comm.  Std.  CS178-51 


>AMY,  MC 

PIQUA,  OHIO 
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LOW  PRESSURE  SYSTEM  "Pcan^ 

Capacities  500  to  10,000  sq.  ft.  E.D.R. 


well  TVC  PUMP 


SINGLE  UNIT-Fig.  302A 
10  Gol.  Receiver  for  Single  Units 
Diameter  21" 

Hgt.  of  Return  above  floor  (P/^" 


LOW  RETURN  CONNECTION 
LOW  SPEED,  LONG  LIFE 
CAST  IRON  RECEIVER 
LOW  WATER  LINE 
FLOAT  SWITCH  CONTROL 


DUPLEX  UNIT-Fig.  303B 
15  Gol.  Receiver  for  Single  or  Duplex  Units 
Diameter  251/2" 

Hgt.  of  Return  above  floor 


TVC  SELECTION  TABLE 

Unit 

Nember 

Max.  Sq. 

Ft.  E.D.R. 

DiKhorge 

Pressure 

At  Pwug 

6.PJM.  From 
Rodiotien 

Cap.  ef 
Pamp 

H.P.  el 
Motor 

Return 

Inlet 

Pump 

Discharge 

Dia.  of 
Receiver 

Height  of 
Unit 

TVC  13 

500 

20  lbs. 

.25 

1.0  GPAA 

1/4 

2" 

21" 

21" 

TVC  19 

750 

20  lbs. 

.38 

1.5  GPAA 

1/4 

2" 

21" 

21" 

TVC  23 

1000 

20  lbs. 

.5 

1.5  GPM 

1/4 

2" 

21" 

21" 

TVC  29 

2000 

20  lbs. 

1.0 

3.0  GPM 

1/4 

2" 

21" 

21" 

TVC  35 

4000 

20  lbs. 

2.0 

6.0  GPM 

1/4 

2" 

21" 

21" 

TVC  41 

6000 

20  lbs. 

3.0 

9.0  GPM 

1/2 

2" 

21" 

23'A" 

TVC  47 

8000 

20  lbs. 

4.0 

12.0  GPM 

1/2 

2" 

25'/i" 

23’A" 

TVC  52 

10000 

20  lbs. 

5.0 

15.0  GPM 

3/4 

2" 

_ 11— 

27'A" 

Bulletin 
TVC-30O-C  for 
Full  Spuciflcatiens 


Intermediate  Sizes 
Based  Upon  Discharge 
Pressure  Required 
Are  Available. 


well  PUMP  CO.  1516  No.  Fremont  St.,  Chicago 


SEVERAL 


^  MAN  HOURS 
LOST  DAILY 
. .  .  until  a 

m 

OIL  m 
UNIT  B 
HEATER  ■ 

warmed  U 


loading 
platform ! 


Next  time  you  replace  spray  nozzles 
...  be  sure  they’re  from  Spraying 
Systems.  See  for  yourself  how  prop¬ 
erly  engineered,  precision  machined 
spray  nozzles  can  improve  perform¬ 
ance.  With  Spraying  Systems  you 
gain  all  the  advantages  of  advanced 
research  and  production  .  .  .  from 
America’s  leading  designer  and  pro¬ 
ducer  of  spray  nozzles. 

you  improve 

when  you  replace  with 


|ppnpTc|yri  It  was  impossible  for  loaders 
at  this  open  warehouse  plat¬ 
form  to  work  more  than  short  shifts  in  cold 


weather. 


^QrTjjTQjjn  A  Delta  Oil-Fired  Unit 
Heater  was  installed.  It  was 
selected  because  heat  output  is  high  while  fuel 
costs  are  extremely  low.  Installed  fast  and 
easily,  moved  wherever  else  needed  as  the 
weather  gets  warmer. 


from  SPRAYING  SYSTEMS 
^4ee  Qaialo^ 

Complete  information  ^ 

.  .  .  forty-eight  fact 

loaded  pages.  Write  for  ■  ^ 

Catalog  24.  ^ 


Loaders  can  now  work  a  full 
LmhLUmJ  day  comfortably  in  any 
weather.  Number  of  trucks  loaded  per  day  has 
doubled.  Operating  costs  of  the  Delta  Unit 
Heater  are  negligible. 


SPRAYING  SYSTEMS  CO. 

3261  Randolph  Street  *  Bellwood,  Illinois 


DELTA  HEATING  CORPORATION 

TRENTON  8,  NEW  JERSEY 
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To  help  you  solve  your  problems 


•  •  • 


A  BASIC  TEXT  ON 
AIR  HANDLING 

Eminently  readable! 
Practical! 

Comprehensive! 


"Flow  and  Fan”  will  help  you  solve  your  problems  of  moving  air  through  ducts, 
and  the  selection  and  control  of  fans.  It  covers  the  hou/  and  why  behind  the  basic 
calculations  in  the  design  of  systems,  giving  information  that  is  applicable  to  the 
aaual  problems  you  meet  in  ventilating  work. 

The  title  is  derived  from  the  two  major  divisions  of  the  book:  the  flow  of 
gas  through  duct  systems,  and  fan  performance  and  control.  Seven  chapters  on 
gas  flow  give  the  basic  data  you  need  and  describe  the  methods  used  for  calailating 
system  resistance.  The  final  six  chapters  are  devoted  to  information  that  will  help 
you  in  the  practical  task  of  seleaing  a  fan  for  a  given  duty.  Because  of  this  treat¬ 
ment,  "Flow  and  Fan”  will  meet  the  needs  of  students  who  are  interested  in  acquir¬ 
ing  a  working  knowledge  of  ventilation,  and  will  be  useful  to  praaicing  engineers 
as  well. 

The  author  possesses  both  engineering  and  teaching  experience;  and  in  addi¬ 
tion  he  has  the  rare  ability  to  write  entertainingly  about  a  technical  subjea  without 
over-simplification,  but  with  practical  attention  to  the  limits  of  engineering  accuracy. 

If  you  are  concerned  with  problems  involving  the  moving  of  air  through 
duas  and  the  selection  and  control  of  fans,  you  will  find  in  "Flow  and  Fan”  a  wealth 
of  basic  information.  Send  for  a  copy  of  this  book  today.  Pay  for  it  only  after  you 
have  read  it,  and  used  it,  and  seen  for  yourself  how  helpful  it  can  be  in  your  work 
or  studies.  Just  mail  the  convenient  coupon  and  "Flow  and  Fan”  will  be  sent  you 
immediately. 


TWELVE  FACT- FILLED 
CHAPTERS! 

Factors  in  Gas  Flow  Measurement 
Pressure  and  Loss  Calculations 
Losses  in  Straight  Uniform  Ducts 
Losses  in  Diverging  Passages 
Losses  in  Converging  Flow 
The  System  Considered  as  a  Whole 
Fan  Performance 

Effect  of  Variables  on  Fan  Perform¬ 
ance 

Fan  and  System 
Selecting  a  Fan 
Fan  Selection  and  Rating 
Fan  Operation  and  Control 


THE  INDUSTRIAL  PRESS,  93  Worth  St.,  New  York  13,  N.  Y. 

Please  send  me  a  copy  of  "Flow  and  Fan." 

Q  Check  or  money  order  enclosed.  Send  book  postpaid. 

□  Send  book  and  invoice,  including  postage.  I  will  pay  within  five  days  if  I 
decide  to  keep  the  book. 

□  Bill  me  □  Bill  Company 

Name  .  . 

Company .  . Street  and  No . 

City  . -  Zone . State . 

Home  Address .  . 

(Please  Bll  In  if  you  want  book  sent  to  your  home) 


232  Pages 
84  Illustrations 

$4.00 

Note  Five-Day  Free  Examination 
Offer  explained  in  coupon. 
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.  .  .  IN 


CLASSIFIED 

ADVERTISING 


DU  PONT 

A  Career  Position 
tor  an 


AIR  CONDITIONING 
ENGINEER 


The  Engineering  Service  Division 
of  du  Font's  Engineering  Depart¬ 
ment  now  has  immediately  avail¬ 
able  a  challenging  long-range 
position  for  a  graduate  engineer 
with  5  or  more  years  experience 
in  the  selection  and  operation  of 
heating,  air  conditioning,  venti¬ 
lating,  and  refrigeration  equip¬ 
ment.  The  successful  applicant  will 
provide  consultation  to  operating 
plants  and  to  design  and  con¬ 
struction  groups  on  the  evaluation 
and  economic  operation  of  such 
equipment. 

Duties  will  require  a  broad  and 
detailed  knowledge  of  heating 
methods  and  systems,  fans,  build¬ 
ing  heat  transmission,  automatic 
controls,  air  cleaning  devices, 
spray  apparatus,  sorbent  materi¬ 
als,  refrigeration,  air  duct  design, 
exhaust  and  conveying  systems, 
drying  systems,  health  aspects  of 
ventilation,  piping  and  insulation, 
instruments  and  measurements, 
and  investment  and  operating 
costs. 


CLEVELAND  INTERVIEWS 

Sun.-Mon.-Tues.-Wed. 

June  17-18-19-20 

To  arrange  an  appointment 
with  our  technical 
repre$entativef  pleaie  call 

Mr.  J.  C.  Costello,  Jr. 

PRospect  1-6857 

Or  you  may  send  complete  resume, 
tncludina  details  of  education 
and  experience,  to: 

Mr.  J.  C.  Costello.  Jr. 

Engineering  Department 


Mftor  Things  for  ■oNar  living 

...through  Chamltfiy 

E.  I.  du  Pont  de  Nemours  &  Co.,  inc. 

Wilmington  98,  Delaware 


REFRIGERATION 
6t  AIR 

CONDITIONING 

ENGINEER 

Graduate  M.E.  with  minimum  8  years'  broad 
experience  in  refrigeration  and  air  condition¬ 
ing  design  and  project  work.  To  render  tech¬ 
nical  service  to  operating  units  and  serve  as 
staff  consultant  on  air  conditioning  and  re¬ 
frigeration  problems  related  to  overseas  op¬ 
erations  located  in  Saudi  Arabia. 

Facilities  include  large  central  air  conditioning  plant 
with  chilled  water  distribution  system  through  entire 
communities  for  residential  and  industrial  air  condi¬ 
tioning  totaling  14.000  tons  capacity  plus  700  tons 
of  refrigeration  for  manufacture  of  ice  and  storage 
of  commissary  supplies. 

Must  be  capable  at  developing  and  car¬ 
rying  work  assignments  to  completion. 
For  assignment  In  New  York  Engineering 
Office;  occasional  field  trips  required. 

Write  outlining  work  experience  and  personal  history. 
Recruiting  Supervisor,  Box  154 

ARABIAN  AMERICAN 
OIL  COMPANY 

505  PARK  AVENUE 
NEW  YORK  22,  NEW  YORK 


APPLICATION  ENGINEER 

We  have  an  opening  for  a  graduate 
mechanical  engineer  with  3  to  5  years' 
experience  preferably  in  air-handling 
problems.  The  responsibilities  will  be 
great,  the  assignments  varied.  The 
opportunities  are  unlimited  for  the 
right  man.  Please  include  a  personal 
resume  In  full  detail  with  your  reply. 
Replies  handled  in  strictest  confi¬ 
dence. 

Cambridge  Filter  Corporation 

738  Erie  Blvd.,  East 
Syracuse,  N,  Y. 


MANUFACTURER'S 

REPRESENTATIVE 

If  you  are  a  manufacturer's 
representative  seeking  new  lines 
register  your  irame,  territory  and 
line  with  us. 

We  often  receive  requests  from 
manufacturers  seeking  new  repre¬ 
sentatives. 

Write  our  Research  Director  at 

AIR  CONDITIONING 
HEATING  &  VENTILATING 

93  Worth  St.,  New  York  13,  N.  Y. 


This  man  is  installing  a  SIMPLEX 
Radiant-.Acoustical  ceiling.  When  he  is 
finished  the  customer  will  receive,  from 
one  integrated  unit,  heating,  cooling, 
ventilation,  humidity  control,  noise  re¬ 
duction  and  lighting. 

The  SIMPLEX  system,  (manufactured 
hy  the  SIMPLEX  Ceiling  &)rp.,  552 
West  52nd  Street,  New  York  19,  N.  Y.). 
combines  the  speed  of  response  of  forced 
air  systems  with  the  superior  comfort  of 
radiant  heating  and  cooling. 

OUTSTANDING  FEATURES 

•  I'ses  40%  to  60%  less  air  than 
straight  air  systems. 

•  Rapid,  responsible  one  trade  installa¬ 
tion. 

•  Healthy,  draft  free  heating,  cooling 
and  ventilation  via  one  medium — air. 

•  A  clean,  permanent  finished  alumi¬ 
num  ceiling  surface  free  of  con¬ 
ventional  air  diffusers  and  dirt  rings. 

•  Effective  noise  reduction, 

•  Immediate  action — no  uncomfortable 
time  lag  on  either  heating  or  cool¬ 
ing  cycle. 

All  for  little  more  than  the  cost  of  a 
quality  suspended  ceiling  alone. 


Connteson  to  Suoplr 


send  today  for  free  booklet  con¬ 
taining  photographs,  details  and 
design  data  on  this  latest  word 
in  comfort  conditioning 


SIMPLEX  CEILING  corp. 

552  W.  52  Street,  N.Y.  19,  N.Y. 
Please  send  me  cat.  ^R  I 

Name  . 

Firm  . 

Street  . 

City .  State.... 
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ALPHABETICAL  INDEX  OF  ADVERTISERS 


358  N.  Saci 


Complete  •  Compact  •  Adaptable 

Atmos-Therm® 


Tht  only 
Air<CoolH 
Condonsor 
with  thoso 
two 

Eosontial 

Foatures: 


DESUPERHIAT 
SECTION 

large  volume  gas  inset 
section.  Hot  gas  from 
compressor  expands 
slightly  to  accelerate  its 
transfer  from  o  dry  gas 
to  o  wet  vapor. 

AIR  BLEEDER  RAFFLE 

Return  Bend  Cover  Plate  perforated  to  per¬ 
mit  measured  amount  of  air  to  be  directed 
over  bends  and  headers. 

*  Completely  eliminates  need  for 
condenser  water. 

*  Minimises  operating  and  service 
expense. 

*  Inside  or  outside  installation. 

*  Outlasts  cooling  towers  and 
evaporator  condensors. 


REHIPE  Complete  line 

of  Air  Cooling  Coils 


Complata 
with 
Multi- 
Outlat 
Expansion 
Vaivts— 
Made-On 
—Ready 
te 

2  to  15  Too  Install 

Capacities 

4  ROW  COILS— for  residential  {obs. 
6  ROW  COILS— for  commercial  {obs. 

Precision  engineered  and  built  to  insure 
top  performance  and  to  give  trouble-free 
service. 

When  writing  mention  product. 

We  hove  complete  facilities  for  fabrication 
of  pipo  colls— all  types— all  materials.  Com¬ 
plete  engineering  service.  Send  details. 
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The  only  air  handling  equipment 
that  Is  engineered  and  hnllt  better 
than  the  Clara ge  product. 

CLARAGE  FAN  COMPANY 

KALAMAZOO  •  MICHIGAN 


Johnson  Valves  regulate  the  chilled  water  supply  for  room  units 


Johnson  Control  Insures  Ideal  Temperatures, 
Provides  Waste-Free  Heating  and  Cooiing  Operation 


n.  n  almost  endless  list  of  comfort  and  convenience 
features  makes  the  new  23-story  Fulton  National  Bank 
Building*  one  of  the  most  modern  in  the  South.  Con¬ 
taining  over  a  half  million  square  feet  of  bank  and 
office  space,  the  completely  air  conditioned  building 
is  the  largest  in  Atlanta. 

To  provide  precision  regulation  of  the  air  condition¬ 
ing  system  and  insure  satisfying,  comfortable  temper¬ 
atures  throughout  the  entire  building,  a  specially 
designed  system  of  Johnson  Air  Conditioning  Control 
was  installed.  The  temperature  of  the  conditioned  air 
supplied  to  900  York  under-window  units  around  the 
perimeter  of  the  building  is  controlled  by  Johnson 
Thermostats,  Valves  and  Damper  Operators  applied 
to  the  primary  air  systems.  Johnson  Solar  Compen¬ 
sators  determine  the  correct  heating  or  cooling  effect 
for  each  exterior  zone  according  to  its  exposure. 

Conditioned  air  for  the  interior  areas  is  supplied  by 
23  central  air  conditioning  units  which  are  individually 
controlled  by  Johnson  equipment. 

All  control  apparatus  in  the  building  is  combined 
into  a  single,  highly  efficient  system  that  not  only 
satisfies  the  comfort  requirements  of  several  thousand 
office  workers,  but  accomplishes  all  this  at  a  large 
saving  in  heating  and  cooling  costs.  Operation  of  the 
air  conditioning  system  is  virtually  waste-free  because 


its  control  system,  like  every  Johnson  Control  System, 
was  engineered  to  fit  the  special  needs  of  the  building 
and  its  particular  heating  and  cooling  equipment! 

Whether  your  particular  temperature  control  prob¬ 
lems  involve  new  construction  or  a  modernizing 
program,  the  way  to  realize  the  full  benefits  of  modern 
air  conditioning  is  with  Johnson  Control.  The  fact  that 
most  of  the  nation’s  better  buildings,  of  all  types  and 
sizes,  depend  on  Johnson  Control  is  your  assurance 
of  its  unmatched  superiority.  Talk  to  an  engineer 
from  a  nearby  Johnson  branch— his  recommenda¬ 
tions  are  yours  without  obligation.  Johnson  Service 
Company,  Milwaukee  1,  Wisconsin.  Direct  Branch 
Offices  in  Principal  Cities. 

*Fulton  National  Bank  Building,  Atlanta,  Georgia.  Wyatt  C. 

Hedrick,  architect  and  mechanical  engineer,  Dallas,  Texas; 

Sam  Wallace  Co.,  mechanical  contractor,  Dallas,  Texas. 
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